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Abstract 
Total and removable surface contamination surveys and scan surveys were performed 
in each "A" Annex survey units Painffsurface media samples were collected in survey 
units 77907,77908,7791 0,77921,77922,77927,77928,77929 The number/frequency 
of surveys/samples collected in each survey unit was based on the guidance provided in 
the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) 

All suwey/sample results presented in this report meet the DCGLs as defined by the 
Closeout Radiological Survey Plan for the 779 Cluster 

1 .O Introduction 

Building 779 was originally constructed in 1965, with additions in 1968 and 1973 The 
mission of Building 779 was primarily as a nuclear weapons research and development 
center, and an analytical laboratory in support of Plutonium Operations This report 
documents the final survey results of "A" Annex, the north end of the loading dock floors, 
walls and roof, and the south end of the loading dock walls of 779 (including the extenor 
surfaces of "A" Annex and the loading dock) The final surveys for other pofions of 
Building 779 and the Building 779 cluster will be documented in separate, stand-alone 
reports 

" A  Annex and the loading dock are single-level structures that are connected to the 
north and east side of Building 779 The extenor walls of "A" Annex are cinder block and 
concrete The exterior walls of the loading dock are galvanized steel, cinder block and 
concrete 

"A" Annex contained numerous laboratories and support facilities that were utilized for 
nuclear weapons research and development Numerous floor, walls and ceiling surfaces 
were hydrolased to remove paint Small areas where contamination penetrated into the 
concrete substrate were remediated Some of the remediated areas in the slab such as 
boltholes were at a depth greater than 3/8 of an inch All accessible surfaces were 
surveyed Since the slab will be remediated at a later time when environmental 
restoration is perforrned, the total activity sweys on the accessible surfaces is deemed 
acceptable 

Final surveys were limited to alpha contamination surveys Beta-gamma 
characterization surveys and removable contamination measurements did not indicate 
the presence of any beta-gamma contamination in excess of the applicable DCGLs 
Tritium smears collected in Room 154 did not indicate any tritium contamination in 
excess of the applicable tritium DCGLs 

The areas were stripped of radiologically contaminated process piping prior to the 
performance of final surveys All contaminated and non-contaminated penetrations in 
the slab were grouted and will remain until environmental restoration is accomplished 
One contaminated slab penetration (approximately 12" X 12") had a metal frame with 
fixed contamination The penetration could not be easily decontaminated and was 
therefore grouted and a plate was affixed over the penetration and imbedded metal 
frame The plate will be labeled and painted orange prior to demolition to indicate the 
presence of radioactive contamination 

5 
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Five additional large area slab penetrations (12" X 12") were confirmed to contain fixed 
contaminahon, and were subsequently grouted The contamination in these 
penetrations is below grade, therefore they are not required to be plated in accordance 
with the 779 Closeout Radiological Survey Plan However, as a good A U R A  practice, 
plates will also be placed over these large area penetrations in order to protect the grout 
during demolition 

The galvanized steel wails and ceiling of the dock are outside the scope of final survey, 
and will be evaluated and released per a Release Evaluation in accordance with 3-PRO- 
141 -RSP-09 01, Unrestricted Release of Propedy, Matenal, Equipment, and Waste, 
prior to building demolition and released via Release Evaluation (#991101-00779-001) 
The material will remain on the building during demolition, and will be segregated from 
building rubble after demolition 

The north doors of Rooms 154 and 160 will be removed and disposed of as radioactive 
waste (due to the potential of painted-over contamination) prior to demolition 

I .I Survey Unit Descriptions 

The " A  Annex Report consists of rooms 144 through 167 (including the associated 
hallways, stairwells, and airlocks), the north end of the loading dock, and the building 
exterior (north, west, and east walls and roof) 

Based on process history, characterization surveys and in-process surveys, the survey 
units were classified in accordance with MARSSIM and the Building 779 Cluster 
Closeout Radiological Survey Plan (CRSP) 

"A" Annex consisted of three survey areas that were further broken down into fourteen 
survey units More detailed survey unit justifications are delineated in each survey unit 
package located in the project files 

Table 1.1 
Survey Unit Classifications 

within a CA , known contamination, 
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Survey 
Unit 

77923 

77924 

Description 

Room 152 

Room 1% 

Justification for Classification 

Class 1 due to radwaste storage, locabon 
wtthin a CA , known contammabon, & 
process history 
Class 1 due to radwaste storage, locabon 
within a CA , known contaminabon, & 
process history 
Class 1 due to radwaste storage, locabon 
within a CA , known contamination, & 
process history 
Class 1 due to radwaste storage. locabon 
within a CA , known contamination. 8, 
process history 
Class 1 due to radwaste storage, locabon 
within a CAI known contaminabon, & 
process history 
Class 2 due to radwaste storage & 
locabon within a CA 
Class 2 due to radwaste storage & 
locabon within a CA 
Class I due to radwaste storage & 
transfer 

Class 

I 

1 

1 

I 

1 

2 

2 

1 
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77925 Rooms 15611 6011 60A 

77926 

77927 

77928 

77929 

77949 

Rooms1 5311 53All53B11551157 

Rooms 15911 6111 63 

Rooms 163All6511671167A 

Rooms 162ll641166 

North end of the loading dock floor 
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1.2 Overview Maps 

Figures 1 I and 1 2 depict the location of the “A” Annex in the 779 Cluster, and an 
interior view of the “A’  Annex, respectively 

Figure 1.1 
“A” Annex Exterior Overview Map 

779 CLUSTER EXTERIOR SURVEY UNIT OVERVIEW 

779 10 
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Figure 1.2 
“A” Annex Interior Overview Map 
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2.0 Scope of Work 
2.1 Painthiface Media Samples 
Paint/surface media samples were obtained in 77907, 77908, 77910, 77921, 77922, 
77927, 77928, and 77929 to ensure average contamination did not exist below painted 
surfaces or other forms of surface media such as roofing matenal, floor adhesive, or 
within the paint or roofing/adhesive material itself No samples were collected from 
77923, 77924, 77925, 77926, or 77949 (Class 1) because the paint or surface media 
was removed pnor to final survey In addition, no media samples were collected from 
the Class 3 area (77919) (not required per the CRSP) 

No volumetric samples were collected due to the fact that there was no evidence (as 
discovered during the historical site assessment, characterization, and final status 
surveys) that contamination had migrated into cinder block, concrete, or any other base 
matertal and disappeared from the surface Total surface activity measurements and 
surface media sampling were utilized as the detection methods for any contamination 
that occurred on building surfaces 

The sample collection method for coated surfaces (paint or adhesive) involved the 
collection of cover material to a depth where the underlying base matenal was exposed 

The quantity of samples was determined based on MARSSIM statistical calculations to 
satisfy Impacted Class 1, 2 or 3 survey requirements The calculation methodolbgy for 
the number of media samples is presented in the Closeout Radiological Survey Plan for 
the 779 Cluster (Section 5 2 6 2) Based on the pre-survey calculations included in each 
survey package, the following are required for each survey unit 

A minimum of 15 removable contarnination measurements per 100 m2 for Class 1 
survey units 
A minimurn of 15 removable contamination measurements per 1000 m2 for Class 2 
survey units 
No media samples are required for Class 3 survey units 

Refer to Building 779 project files for details A portion of survey unit 77908 (the south 
end of the dock roof) was moved to survey unit 77906 and will be demolished with the 
main building Survey measurements 11 - 14 were moved from 77908 to 77906 This 
left 14 paint /media samples for 77908 It was verified by MARSSIM calculations using 
the actual standard deviation of the media samples for survey unit 77908 that only 13 
measurements were required 

Instrument calibration, maintenance, source check requirements, data reduction and 
MDC equations are controlled per applicable Kaiser Hill Analytical Services Division 
procedures 

2.2 Removable Surface Contamination Surveys 
Removable surface contamination surveys were obtained in each survey unit to ensure 
that removable contamination did not exist above the Building 779 Cluster applicable 
DCGL The quantity of removable contamination measurements was determined based 
on MARSSIM statistical calculations as presented in the Closeout Radiological Survey 
Plan for the 779 Cluster, RF/RMRS-97-123 UN (Secbon 5 2 6 2) Based on the pre- 
survey calculations included in each survey package, the following are required for each 
survey unit 
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A minimum of 15 removable contamination measurements per 100 m2 for Class 1 
survey units 
A minimurn of 15 removable contamination measurements per 1000 m2 for Class 2 
survey units 
A minimum of 15 removable contamination measurements for Class 3 survey units 
regardless of survey unit size 

Refer to Building 779 project files for details A portion of survey unit 77908 the south 
end of the dock roof was moved to survey unit 77906 and will be demolished with the 
main building Survey measurements 11 - 14 were moved from 77908 to 77906 This 
left 14 paint /media samples for 77908 It was venfied by MARSSIM calculations using 
the actual standard deviation of the removable measurements for survey unit 77908 that 
only 13 measurements were required 

Smears were counted on a SAC4 Instrument calibration, maintenance, source check 
requirements, data reduction and MDC equations are provided in 3-PRO-112-RSP- 
02 01, Revision 1, "Radiological Instrumentation" 

2.3 Total Surface Activity Surveys 
Total surface activity surveys were obtained in each survey unit to ensure the average 
total activity levels did not exist above the Building 779 Cluster DCGLws The number of 
total surface activity surveys was also determined based on MARSSIM statistical 
calculations as presented in the Closeout Radiological Survey Plan for the 779 Cluster 
(Section 5 2  6 2) Based on the pre-survey calculations included in each survey 
package, the following are required for each survey unit 

A minimum of 15 removable contarnination measurements per 100 m2 for Class 1 
survey units 
A minimum of 15 removable contamination measurements per 1000 m2 for Class 2 
survey units 
A minimum of 15 removable contamination measurements for Class 3 survey units 
regardless of survey unit size 

Refer to Building 779 project files A portion of survey unit 77908 the south end of the 
dock roof was moved to survey unit 77906 and will be demolished with the main 
building Survey measurements 11 - 14 were moved from 77908 to 77906 This left 14 
paint /media samples for 77908 It was verified by MARSSIM calculations using the 
actual standard deviation of the total activity measurements for survey unit 77908 that 
only 13 measurements were required 
The surveys were performed with an NE Electra with the 100 cm2 OP6 detector The 
survey count time was ninety seconds Local area background determinations are 
discussed in Section 4 0 Instrument calibration, maintenance, source check 
requirements, as well as data reduction and MDC equations are provided in 3-PRO-112- 
RSP-02 01 , Revision 1 , "Radiological Instrumentation" 

The Electra MDC is verified in a radiological engineenng site operations technical basis 
document entitled "Methods to Demonstrate Compliance with Performance 
Requirements for Swipe Counting and Portable Contamination Survey Instrumentation 
used to Evaluate Property and Waste for Unrestricted Release", dated June 7, 1995 
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2.4 Scan Surveys 
Surface scans were conducted in each survey unit per two methods 1) with the position- 
sensitive SCM system and 2) with conventional hand-held NE Electra dual scintillation 
detectors The two methods are descnbed in the following sections 

2.4.1 SCM/SIMS Scan Surveys 

The majority of the surface scans were conducted using the Surface Contamination 
Monitor/Survey Information Management System (SCM/SIMS) developed by Shonka 
Research Associates, Inc (SRA) The SCM/SIMS system consists of a position 
sensitive proportional counter (PSPC) coupled to a computerized data acquisition 
system The PSPC is a long detector that acts as an array of many small radiation 
detectors This allows the instrument to measure more area per unit time than a smaller 
detector and still separate out localized areas of contamination 

The SCM/SIMS detector surface area is 1800 cm2 The choice of detectors was based 
on the floor and wall space available and the interferences in the area To survey the 
walls and floor areas, corner detectors were employed or hand-held instruments were 
utilized (refer to section 2 4 2) The corner detector is a PSPC used in a static count 
mode with data binned in 5-cm increments The corner detector accumulates data for 
ten seconds The longer count time eliminated the need for a recount The output of the 
corner detector is integrated into the SIMS software 

Surveys were conducted in accordance with equipment operation and calibration 
procedures developed by SRA and incorporated in the Millennium Services, Inc Quality 
Assurance Plan Detector efficiencies were determined with a NlST traceable 
Plutonium-238 source with an active area of approximately 50 cm2 and an alpha energy 
of 5 5 MeV The energy of the source IS similar to the 5 1 MeV of Plutonium-239, the 
principle isotope of the primary suspected contaminant Periodic quality control checks 
were performed for each detector in use, and used to establish the efficiency for the 
detectors based on data that spanned the use of that detector during the survey (refer to 
Section 5 0) All quality control checks were performed under the same operating and 
envrronmentai conditions as the surveys in a c d a n c e  with applicable cperating 
procedures 

The SCM/SIMS sensitivity for the surveys performed in the "A" annex is documented in 
the 6779 project file The Minimum Detectable Concentration for alpha surveys for 100 
cm2 areas is 81 3 dpm (refer to "Evaluation of Surface Contamination Monitor/Survey 
Information Management (SCM/SIMS) for the identification of contamination against the 
DCGLEMc for the 779 Closure Project at the Rocky Flats Environmental Technology 
Site") All RFETS-specified instrument performance requirements are satisfied with 
SCM/SIMS survey methodology based on data discussion provided in Appendix 5 of the 
CRSR for Building 729, RF/RMRS-99-358 UN 

2.4.2 NE Electra Scan Surveys 

Areas that were not scanned with the SCMlSlMS were scanned with the hand-held NE 
Electra with 100 cm2 DP6 probes or NE Electra Plus with 600 cm2 DP8 probes 
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DCGLEMc Total Alpha 
(dpm/l00 cm’) 

300 
1 5,000 

The scan rate for the DP6 was established as 1 5 inches per second in order to comply 
with the recommendations for probabilities of detection provided in ANSI N13 12, Draft 
American National Standards Control of Radioactive Surface Contamination on 
Materials, Equipment, and Facilities to be Released for Uncontrolled Use Scanned 
areas in excess of 225 dpd100 cm2 were flagged If no flags were identified during the 
scan, the scan result was recorded as e225 dpm/100 cm2 (refer to Tables 7 5 to 7 18) 

Areas scanned with the DP8 detectors consisted of eight-second static counts In the 
event that the eight-second count exceeded 225 dpm/100 cm2, two additional 
measurements were performed at the same location If one of the two additional 
measurements exceeded 225 d p d l  00 cm2, an investigation was performed 

Differentiation between SCM and handheld instrument surveys is captured within each 
individual survey package that is maintained in the project files 

3.0 DCGLs 

The surface contamination criteria from DOE Order 5400 5 were used as the DCGLs for 
the final survey The applicable transuranic DCGLw for removable contamination, total 
surface activity measured by direct surface emission and paint/media samples are as 
follows 

4.0 Background 

Final radiological surveys of the “A annex were focused on alpha emitting isotopes, 
principally Plutonium-239, and Plutonium-240 Natural activity present in construction 
materials was not expected to contribute a significant amount to the field measurements 
Historical data from other RFETS building indicates that surface emission rates from 
concrete, typically the matenal containing the highest quantities of naturally-occurring 
alpha-emitting isotopes, would contribute negligible activity when compared to the 
DCGLEM~ Therefore, no material background subtract was performed for alpha surface 
scan measurements, and results were compared directly to the applicable DCGLEM~ 
defined in Section 3 0 

For total surface activity data collected with the NE Electra, a ninety-second background 
measurement was collected at each total surface activity location The average of these 
measurements was calculated, and the mean value subtracted from total surface activity 
measurements to obtain the net total surface activity results Refer to the project files for 
local area background results 
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PaintlSurface media samples were analyzed by alpha spectroscopy methods Individual 
isotopic data results are contained in Attachments A through N Transuranic isotopes 
are not present in natural radioactivity, therefore no background concerns exist 
Uranium isotopes, though present in nature, are not expected to exist in significant 
quantities in paintkurface media samples As in surface activity measurements, total 
reported activity from paintkurface media sample analyses was evaluated against the 
applicable uranium or transuranic DCGLw defined in Section 3 0 

Other than instrument background, which is quantified prior to analysis, background is 
not a factor during performance of removable contamination surveys Reported values 
from the removable contamination surveys were evaluated against the applicable 
DCGLw defined in Section 3 0 

5.0 Quality Assurance/Quality Control 

Quality control for each type of instrument utilized in the “A” annex survey is discussed in 
the sections below Additional quality control elements include the Software Quality 
Control Checklists (Verification of Calculations) These documents were generated for 
each survey unit (refer to Building 779 Project files) to venfy calculations within 
spreadsheets that ultimately output the values directly compared with DCGLs 
(Attachments A - N) A data quality assessment (DQA) was also generated to discuss 
how the project implemented MARSSIM data quality guidelines and applicable DOE 
quality requirements (Attachment Q) 

5.1 PaintlSurface Media Samples 

Measures of laboratory precision and accuracy were assessed per applicable laboratory 
procedures All QA data indicated that sample results were valid (refer to Attachment Q, 
Data Quality Assessment) 

5.2 Removable Surface Contamination Surveys 

The instruments utilized for removade surface contamination analysis (Eberline SAC-4) 
were calibrated with NIST-traceable sources A daily background and QC check was 
also performed All background and QC checks were within required tolerances as 
delineated in the Building 779 CRSP RF/RMRS-97-123 UN (also refer to Attachment Q, 
Data Quality Assessment) 

5.3 Total Surface Activity Surveys 

An additional 5% of total surface activity measurements were obtained for quality control 
purposes (refer to Attachments A through N) The results from these measurements 
were compared to the applicable DCGLw to ensure survey compliance (I e ,  all QC 
measurements were less than DCGLw) All QC measurements were less than DCGLw 
(refer to Attachment Q, Data Quality Assessment) 
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5.4 Scan Surveys 

5.4 1 SCMISIMS Scan Surveys 

Quality control surveys for SCM/SIMS scans were performed with a NlST traceable 
Plutonium-238 source with an activity of 194,400 dpm The source, RFETS ID# 
RS3911, Manufacturer's ID ER716, is a 71 mm x 71 mm (approximately 50 cm2) plated 
source The source manufacturer's certificate is in the 779 Closure Project file Quality 
control surveys consisted of a minimum of three measurements of the source by the 
detector in the configuration used in the actual survey SCM quality control surveys 
were performed with the source on the floor or wall and the detector assembly moving at 
the appropriate survey speed (I e ,  0 4 to 0 8 inchedsec) Corner detector quality 
control surveys consisted of measurements of the source placed on a surface and the 
data acquisition set for the survey time (I e , 8 to 10 seconds) 

, 

A quality control survey was performed at the beginning and end of each detector use 
each day and periodically during the surveys The response of the detector over the 
duration of its use became the basis for the detector's efficiency Additionally, each 
survey was evaluated to ensure that it was bracketed by acceptable quality control 
surveys At least two of the three measurements must fall within the specified tolerance 
(within 20% of the mean of all quality control surveys for each specific detector) in order 
for the data to be considered valid The above criteria were satisfied Therefore, the 
detector results were considered valid 

Source checks were conducted daily prior to start of survey, whenever the detector 
configuration was changed, and whenever any other electronic adjustments or 
maintenance was performed The mean of the valid quality control surveys, determined 
from all acceptable results over the duration of the survey, was used to establish the 
efficiency for a specific detector Attachment P includes the quality control charts for the 
SCM/SIMS detectors used during the survey 

5 4 2 NE Electra Scan Surveys 
Performance checks were performed on the NE Electra prior to field use The results 
were required to fall within the established range (& 20% in accordance with the 
applicable Radiological Safety Procedures) in order for the instrument and the 
associated data to be considered valid (refer to Attachment Q, Data Quality 
Assessment) 

6.0 Investigation Methodology 
Follow up investigations were conducted for each scan result in excess of 75% of the 
DCGLEMc (225 dpm/100cm2) by performing a survey of the flagged area with a hand 
held instrument, the NE Electra with a DP6 probe 

Investigation surveys utilizing the NE Electra were performed by first scanning the 
surrounding suspect area to determine if any elevated activity areas could be identified 
Following the scan, a shielded local area background measurement (ninty second count) 
and an unshielded direct measurement (ninty second count) were obtained in the area of 
highest activity identified during the scan 
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Remediation and a follow-up survey were performed at each confirmed location that 
produced an NE Electra result in excess of 225 dpd100 cm2 (as described in Tables 7 5 
to 7 18) 

Each investigation measurement was documented on an investigation form In some 
cases, more than one investigation result was documented for a given grid All scan 
investigation results are presented in Tables 7 5 to 7 18 

In survey unit 77907, an investigation of one paintlmedia result in excess of the DCGLw 
(1 00 dpm/lOO cm') was performed by bounding the elevated sample location with eight 
additional samples within the affected m2 to ensure the DCGLw for that m2 was not 
exceeded The average uranium and transuranic values for the eight additional media 
samples and the one original media sample are less than 75% of the applicable DCGLw 
and all measurements were verified not to exceed the applicable D C G L E ~ ~  Therefore 
based on the B779 Closeout Radiological Survey Plan, the survey unit is acceptable In 
addition, the sign test was performed to assure that the mean concentration did not 
exceed the DCGLw over the survey unit The sign test passed (I e the null hypothesis 
was rejected), thus the area was deemed acceptable in accordance with MARSSIM 
(refer to Attachment A) 

During the removal of paint from rooms 152/154/160, a temporary wall was erected to 
prevent the spread of contamination into areas that were being final surveyed During 
the hydrolasing process water migrated under the temporary wall All areas that had 
water leakage were re-surveyed, and the most recent results were reported No 
contamination was detected during this incident 

7.0 Survey Results 

7.1 Paint/Surface Media Samples 

Paintlsurface media samples were obtained in 77907, 77908, 77910, 77921, 77922, 
77927, 77928, & 77929 to ensure contamination in excess of the established DCGLs did 
not exist below painted surfaces or other forms of surface media such as roofing 
material, floor adhesive, or within the paint or rcofingladhesive material itself These 
results were converted to units of surface activity (dpd100 cm2) in order to compare to 
the DCGLs No samples were collected from 77923, 77924, 77925, 77926, or 77949 
(Class 1) because the paint or surface media was removed prior to final survey In 
addition. in accordance with the CRSP, no media samples were collected from the Class 
3 area (77919) 

Alpha spectroscopy was performed to determine the activity of Uranium-233/234, 
Uranium-235, Uranium-238, Plutonium-239/240, and Americium-241 Values for each 
isotope(s) are reported separately The data for the survey units where media samples 
were obtained was below the applicable total uranium and total transuranic DCGLw The 
number of media samples obtained was verified to be adequate by re-calculatmg the 
required number of samples with the actual survey unit sample standard deviation (refer 
to the "Post Survey PainVMedia Sample Summary Statistics Calculation Verification 
Worksheet" in the Building 779 project files, for each applicable survey unit) Tables 7 1 
and 7 2 summarize the results of the painffsurface media samples 
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Alpha Activity (dpmll00 cm’) 
Minimum I Maximum I Mean I Std. Dev. I DCGLw 

Table 7.1 
PaintlSurface Media Summary Results for Transuranics 

investigation Refer to the data summary in Attachment A for additional details 

Table 7.2 
PaintlSurface Media Summary Results for Uranium 

Detailed sampling instructions and painthrface media sample results are on file in the 
Building 779 project files 

7.2 Removable Surface Contamination Surveys 

Removable contamination measurements were obtained at each accessible grid location 
in accordance with approved instructions in each survey package The minimum 
required removable contamination measurements were obtained for each survey unit 
Removable contamination results for each survey unit are presented in Attachments A 
through N (except for roof investigation data) Surveys were performed at each location 
from which paint/surface media samples were obtained, ensuring that the minimum 
required number of smears was collected for each survey unit For those points, 
measurements were obtained prior to and after the media sample For those areas from 
which no painUmedia sample was obtained, a single removable contamination 
measurement was obtained The results of all smears show that the removable 
contamination levels met the DCGLw described in Section 3 0  The number of 
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removable activity measurements obtained was verified to be adequate by re-calculating 
the required number of measurements with the actual survey unit measurement 
standard (refer to the "Post Survey Removable Contamination Summary Statistics 
Calculation Verification Worksheet" in the Building 779 project files, for each survey 
unit) Table 7 3 summarizes the results of removable surface contamination surveys 

Table 7.3 
Removable Surface Contamination Summary Results 

Alpha Activity (dpm/lOO cm2) 

Detailed survey instructions and removable surface contamination results are on file in 
the Building 779 project files 

7.3 Total Surface Activity Surveys 
Total surface activity measurements were obtained in accordance with approved 
instructions in each survey package, at each accessible grid location, ensuring that the 
minimum required total surface activity measurements were obtained for each survey 
unit Total surface activity survey results for each survey unit are presented in 
Attachments A through N (except for roof investigation data) Total surface activity 
surveys were performed at each location where paint/surface media samples were 
obtained For those areas where no media sample was obtained, a single total surface 
activity measurement was obtained The results of all surveys showed that all total 
surface activity levels were less than the DCGLw described in Section 3 0 The number 
of total surface activity measurements obtained was verified to be adequate by re- 
calculating the required number of measurements with the actual survey unit standard 
deviation (refer to the "Post Survey Total Surface Activity Summary Statistics Calculation 
Verification Worksheet" in the Building 779 project files, for each survey unit) Table 7 4 
summarizes the total surface contamination survey results 
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Alpha Activity (dpm/lOO cm2) 

Minimum Maximum Mean Std Dev. 1 DCGLw 

\ Table 7.4 
Total Surface Contamination Summary Results 

Detailed survey instructions and total surface contamination results are on file in the 
Building 779 project files 

7.4 Scan Surveys 

Scan surveys were performed at the required density in accordance with approved 
instructions in each survey package The scan results are presented in Tables 7 5 
through 7 18 Survey results are grouped by survey unit Each survey unit is divided 
into a number of subunits, which is typically represented by a single surface (e g floor, 
wall c 2 meters, wall > 2 meters, ceiling, etc) Within each subunit, survey(s) are 
performed For SCM scan surveys, a report is automatically generated Far the NE 
Electra scan surveys, the results are reported as -c 225 dpd100 cm2 (given that no 
areas are flagged for investigation) For both scan methods, survey information IS 
documented on survey forms and maps A consistent numbering system (per the survey 
unit numbers outlined in the Final Survey Breakdown Structure, Rev 2) is used to identify 
the survey unit, subunit, survey number, and type of detector used 

The scan survey overlay maps (refer to Attachment 0) delineate the subunit locations so 
that all surveys c a n  be traced to the location surveyed The yellow-shaded areas 
represent areas requinng 100% scan The green-shaded areas represent requiring 50% 
scans The blue-shaded areas represent areas requiring 10% scan The required scan 
frequency for each survey unit, per the Closeout Radiological Survey Plan for the 779 
Cluster was verified 
Due to the low expected count rate and the random nature of radioactivity, a low 
occurrence of individual 100 crn2 area false positive results is expected This 
phenomenon IS amplified when using the SCM/SIMS system due to the large amounts of 
data generated (I e a result is recorded for each 25 cm2 area scanned) The ublization 
of a recount detector allows for a rapid evaluation of an area that indicates a higher than 
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normal value If one detector indicates a slightly elevated reading but the second 
detector does not confirm the event, the measurement is likely a false positive 
Readings that approach an investigation level with either detector are averaged with the 
results from the other detector An average value in excess of 225 dpm/100 cm2 
requires an investigation 

Surveys taken with the SCM operating in the timer mode are presented as a single 
survey Survey time for those detectors have been increased to minimize the probability 
of false positives Timer mode surveys are performed when the cart mounted motor 
driven SCM can not physically access an area due to area size, interference, or 
accessibility The timer mode setting was 10 seconds, providing the same surface area 
measurement as the time measured by both the primary and recount operating at 
1 cm/sec 

7 4.1 Survey Unit 77907 Scan and Investigation Data Summary 

Table 7 5 summarizes the SCM/SIMS and NE Electra scans and follow-up investigations 
conducted in survey unit 77907 

Table 7.5 
Survey Unit 77907 Scan Data Summary 
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348 84 No I rda 
232 64 No ] nla 

7 Survey Survey 

306 
232 
364 

I 

16 No nla 
8 No nla 
40 No nla 

Max Result 
(dpmll OOcm*) 

232 
232 
271 
232 

348 

258 

16 No n/a 
8 N O  IIh 

36 No nla 
12 No nfa 

348 

541 

263 
229 
256 
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12 No nla 
48 No nla 
60 No nla 

I 232 I 32 nla I 
I 230 I nla I 

00721190 
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uectra Decon Final 
Investtgation required Investigation 

Result (YW Value 
( d p d l  OOcm2) ('I (dpm1100cm') @) 

32 No n/a 
28 No n/a 

I 

263 80 No nla 
348 116 No nla 
232 68 No nla 
26 1 72 No n/a 
266 60 No nla 

- 
- 

- 

Final Scan 
Survey 

Number(" 

00721 200 

00721301 

0072 1 40 1 

00721 500 

00721 390 

00765100 t_ 

L _ _  ~ 

305 28 No nla 
232 52 No n/a 
261 52 No nla 
339 32 No n/a 

Scan 
Sunrey 
Date 

7/22/99 

8/25/99 

8/25/99 

7/22/99 

7/26/99 

- 

305 
27 1 
271 
237 
237 

M a i  Result ~ 

(dpmll Wcm') (21 

36 No n/a 
52 No n/a 
44 No nla 
48 No n/a 
16 No d a  

348 

339 

237 

309 

270 
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Final Scan Max Result Investigation Scan value Electra Decon 
Scan Survey (dpm/100cm2) (2) Survey >75% of EMC Investigation required 

Survey Date Number (dpm/lOOcm') Result (YW 
Number"' (dpmll OOcm') @) 

008201 00 10/22/99 261 00820190 261 40 No 
251 40 No 
236 52 No 

008201 91 10128199 ~ 2 2 5  nla nla nla No 
00820200 10/22/99 472 00820290 472 36 No 

356 16 No 
236 20 No 

RFIRMRS-99431 UN 
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Final 
InverWatlon 

Value 
(dpmll Wcm') ('I 

nla 
nla 
nla 
nla 
nla 
da 
nla 

I 

12-3 

(1) The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reponed as < 225 dpd100 cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when indxvidual measurements in excess of 

I O 0  dpd100 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.2 Survey Unit 77908 Scan and Investigation Data Summary 
Table 7 6 sumrnanzes the SCM/SIMS and NE Electra scans and follow-up investigations 
conducted in survey unit 77908 

Table 7.6 
Survey Unit 77908 Scan Data Summary 
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Final Scan Max Result Investigation Scan value Electra Decon Final 
Scan Survey (dpm/100cm2) @) Survey >75% of EMC lnvestigatlon required Investigation 

survey Date Number (dpm/100cm2) Result ( Y W  Value 
Number(” (dpm/100cm2) ”) (dpml100cm2) (’) , 

00866400 10122/99 148 nla nla nia No nla 
00866500 10122/99 141 nla nla nia No nia 
00866501 10/25/99 105 nla nla nla NO nla 
00866601 10127199 141 nla nla nla No nla 
00866700 10/25/99 156 nla nla nla No nla 
00866800 10/25/99 1 42 nla nla d a  No nla 
00866900 10125199 167 nla nla nla No nla 
00867000 1 0/25/99 94 nla n/a nla No nla 
008671 00 1 011 5199 236 00867 1 90 236 8 No nla 
00867200 10125199 156 nla nla nla No nla 

RFIRMRS-99-431 UN 
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Final Scan 
Scan Survey 

Survey Date 
Number(” 

Max Result Investigation Scan value Electra Decon Final 

- Number (dpm/100cm2) Result (YW Value 
(dpml1M)cm’) Survey >75% of EMC Investigation required Investigation 

(dpm/lOOcm2)(’) (dpml1OOcm’) (3) 

( 1 )  The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electfa scan results are reported as c 225 dpd100 cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpdl00  cm2 when individual measurements in excess of 

100 dpm1100 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.3 Survey Unit 77910 Scan and Investigation Data Summary 
Table 7 7 summanzes the SCMISIMS and NE Electra scans and follow-up investigations 
conducted in survey unit 7791 0 

Table 7.7 
Survey Unit 77910 Scan Data Summary 

+ -_ - 
01000201 10125/99 

.__ 
01000291 ;-10/28/99 - 

0 1 020 1 O O - p E E i -  

-----I- 

01000301 ’ 10125199 
01 000390~0iii%ii I 
01020190 1 9122/99- 
01 020200 I 8128199 
01020300 I 8/28/99 
01020400 I 8/28/99 
07020500 ; 8/31/99 
01 020590 9/22/99 

-- 

---&-- - 
--L 

I---- 

- 
1 -- - - 

3527 

<225 
203 
~ 2 2 5  
77 

<225 
135 

154 

e 2 5  

__ - 

116 

77- 

01000292 

nla 
nla 
d a  
nla 
nla 

. _ _  
- -  

- -  232 
230 I 

3527 
238 
458 

- 
- .  

nla I 
I No I nla 
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Final Scan Max Result Investigation Scan value Electra Decon Final 
Scan Survey (dpml100cm2) Survey >75% of EMC Investigation required Investigation 

Survey Date Number (dpmllOOcm') Result (YW Value 
Number") (dpm/100cm2) (dpml100cm2) (') , 
01 9201 00 10/22/99 21 5 nla- nla nla No nla 
01 920200 10122l99 

I a  01920291 ' 10128199 ' ~ 2 2 5  
01920300 10122/99 ' 

n/a n/a nla 01920400 10125199 ' 21 8 
01920990 10130199 e 2 5  nla nla I a  
01 921 090 10l30l99 <225 I nla nla nla nla 
01921 100 10/25/99 130 

- _______ __ -_ - - - . - -- 
1 78 nla nla I 

I_--_- - ---I----- i - 
- -  -I- _ --_ ___- ___ (___ 

178- nla -- -- 
-___^I-____ e __-  

- - _- -_  - _ -  -- -___ -I 

1 
I-__- 

--__I_--- A- _-_--_-c __ l_l_ - ---- ----I - ---i 

-t------- - - -  
No I * _-- -i - -  - - _ _  _---I-____-_____ -c - -- 

n/a ___I____ nla _ _ _ _ _  c -_ I_ nla -____---_-_-_-_______I_$__-- n1a No I - 
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(1)  The first SIX characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as < 225 dpm/100cm2 when no atas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when indmdual measurements in excess of 

100 dpmll00 an2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.4 Survey Unit 77919 Scan and Investigation Data Summary 

Table 7 8 summanzes the SCM/SIMS and NE Electra scans and follow-up investigations 
conducted in survey unit 77919 

Table 7.8 
Survey Unit 77919 Scan Data Summary 
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Final Scan Max Result Invesbgabon Scan value Electra Dean Final 
Scan Survey (dpmllOOcm*) Survey >75% of EMC Investgation required Investigation 

Survey Date Number (dpml100cm2) Result (YlN Value 
Number”) (dpdl  OOcmz) (’’ (dpm/100cm2) (sJ 

254 01965100 10/22/99 --- - - - 1 _-_  01965190 __ - 254 
145 nla nla 

No nla 
nla 

nla nla 
-_I-_ 01965300~-10/22/99 -I__ 2 143 nla nla _A nla - No---] n/a- 

nla No 

_ _  L __ _Is-- -- - 
- - - - -_ -- - - - 01965200- 10/22/99 - - - 

----- , 
01 965400 10/22/99 183 n/a- nla nla 
01 9655OO--I -_-. 0125199 ’ 145 nla nla nla 

122 nla nla n/a 01 965600 I0125199 
nia 130 nla 01 965800 10/25/99 

0796366 70125/99 145 nla nia nla No I nla 

__ - - - - I_ 
---- __-__ .. _ _  

-__- :: ++: __I------- - -- ----- - -I 
.- n/a - . - - __ __ “ - - - - - - - -__ 
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(1)  The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as < 225 dpd100 cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpd100 cm2 when indiwdual measurements in excess of 

100 dpd100 cm2 are present 

Detailed scan survey instructrons and results are on file in the Building 779 project files 

7.4.5 Survey Unit 77921 Scan and Investigation Data Summary 
Table 7 9 summames the SCM/SIMS and NE Electra scans and follow-up investigations 
conducted in survey unit 77921 

Table 7.9 
Survey Unit 77921 Scan Data Summary 

Final 
Scan 

Suwey Date Result Value 
Number(’’ (dpmll OOcm’) (dpm/100cm2) (’I 

nia nla No 1 nla 
n/a nla nla 

nla nla nla 
02100300 9/1/99 277 021 00390 No I nla 40 277 

4 16 No I nla 267 

_I NO 

No 1 

__ - -- J 
e 2 5  nla 
201 nla 
e 2 5  nla 

- -----_ 02100190 1015199 I 

-t -+-- - - ----- --I __ 

_ _ - _ _  --A_- - - - - -- . 
---A --_ - _- _- -t ___ 

--- -- - --I--- --- 



Scan 
Survey 

Number") 

02 100900 911 199 

Survey (dpd100cm2) Survey ~ 7 5 %  of EMC Investigation required Investigation 
Date Number (dpml100cm2) Result (YW Value 

(dpm/100cm2) Is) (dpm/lOOcmz) @) 

----- 
02101000 9/1/99 ' 

I 

24 , No I 252 --_ __-_I- A ---I.- - -I- 252 02100800 - 9/1/99 - n/a 

I Final Scan Max Result Investigation Scan value Electra D e a n  Final 

02100890 e 

352 02 I00990 352 88 No . 
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Scan Max Result Investigation Scan value Electra Dean Final 

Date Number (dpm/100cm2) Result Wn) Value 
Survey (dpm/lOOcmZ) 12) Survey >IS% of EMC Investigation required Investigation 

Number(” 

<225 n/a nla nla 

(dpmll OOcm2) (’I (dpm/lOOcmz) (’I 

7 9/7/99 
02122190 9/7/99 
02122290 j 9/7/99- 
02122390 I 9/7/99 

7 

--- - 

02120900 ‘ 8/31/99 251 ‘ 02120990 I 25 1 36 No 

n/a 

nla 

nla 

02165100 1 8/31/99 

I 

_I___ 

252 
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Final Scan Max Result lnvestrgation Scan value Electra Decon Final 
Scan Survey (dpm1100crn') @) Survey >75% of EMC Investigation required Investigation 

Survey Date Number (dpmllO0crn') Result ( Y W  Value 
Number") (dpmll OOcm') ('I (dpm1100cm') 
021 65200 8/31/99 302 021 65290 ~ 16 277 

302 12 No I nla 
n/a I- / No 

+_- t - - -  - -  _- __ _ _  

RF/RMRS-99-431 UN 
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252 20 
252 -4 

-_ - 
0 
12 

32 

- - 

16 

No I nla I 
No ! n/a I 

-__I_ _-_______ _ _ _ _  ^___ _ _ _ -  
n/a 02165601 9/2/99 

02165691 , 9/8/99 ~ 2 2 5  nla 
02165700 8/31/99 251 021 65790- 

139 - __ - _. 2 

_I_ -_--. ___- ---- 

nla nla nla ] - -__- ---- I 
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Final Scan Max Result Investigation Scan value Electra Decon Final 
Scan Survey (dpd100cm') Survey >75% of EMC Investigation required Investigation 

Survey Date Number (dpd100cm') Result (YW Value 
, Number") (dpm/l Oocm') '') (dpm/IOOcm') P) 
.02165900 ' 8/31/99 - ' 021 65990 I 252 8 No I 251 nla 

I I--- - T - - -  - 
02166001 I 912199 I 150 nla L-- n/a I n/a rn -c n/a 

I nla I No T ! nla 
I 7 No nla 

~ 2 2 5  I nla nla I n/a ! No I n/a 
-..--.--.-.!-- - ---- --+---*- ___ 

-1 ---I------_ -I-- 

. --__- 
I nla - -I n/a 

02166090 9/9/99 

02166190 1 9/9/99 I e 2 5  n/a nla I n/a 

I n/a nla n/a ' NO t n/a 
nla I nla nla -?No : 02166200 j 9/8/99 

nla 
n/a n/a 02166390 ' 9/14/99 

02166490 I 9/14/99 <225 nla nla n/a No i n/a 

- ---- 
02166100 , 9/2/99 , 201 

-- _____t--_ __I 

-- ~ _ _ 7  --- - 116 
<225 

_I_̂ _--- 

---- 
- ___ - -+..---- -_ - -__ & 

02166290 1 9/16/99 

- ---_ - <225 nla n/a j NO 1 -- -I __ - - ~  __-__ 
--- ___-I- ~ - - -  --- _ _ ~ - -  - 
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- 
nla 
d a  

_--__-_ 02166591 I 9/16/99 

- - 
02166700 I 8/31/99 30 1 021 66790 

I _. 02166991 1 9/8/99 1 e225 n/a 
e 2 5  n/a 02166992 I 9/10199 

02166993 I 9/2/99 e225 8 nla 
02167090 1 9/8/99 ' c225 n/a 

<225 nla 02167091 j 9/8/99 1 
02167092 I 9/2/99 <225 n/a 

nla -6z67093 ' 9110199 ; e225 
02 1671 90 9/2/99 396 02167191 

I __-_I_--__ 

_- -_ - ---- - . 

---- __+ 

-I - _---- _ -_ 

~ - -  - 

256 40 I No I n/a I 
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Scan Max Result Investlgatron Scan value Electra Dean Final 

Date Number (dpml100cm2) Result ( Y W  Value 
Survey (dpmll Wcm’) Survey >75% of EMC lnvestigatron required Investigation 

(dpmll OOcm2) (’) (dpmll OOcm2) @’ 

’ 5z- 

02167192 I 9/8/99 410 __---_-I--__ ’ 02167193 - * j -- 410 ---1-- __-_-I 48 I___ 8 NO 
02167194 j 9/10/99 - *  <225 nla nla nla - j No 

- n/a n/a No n/a 02167195 I 9/8/99 
-- -- ----I__ -- - -I_-_ 

L--. -_- -c - - - - -  I---- 

<225 -_ - -- - 

nla 
nla 
n/a 

( 1 )  The first SIX characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as < 225 dpdI00  cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpdIO0 cm2 when individual measurements in excess of 

100 dpmll00 cmz are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.6 Survey Unit 77922 Scan and Investigation Data Summary 
Table 7 10 summanzes the SCM/SIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77922 

Table 7.10 
Survey Unit 77922 Scan Data Summary 

I 

<225 n/a nla n/a 1 No 02167292 j 9/8/99 

02200192 1 1011 9/99 

n/a 

02200200 ’ 8123199- I I 

Final Scan Max Result Investrgatron Scan value Electra Decon 
Scan Survey (dpmllOOcmz) ’) Survey >75% of EMC Investigation required 

Survey Date Number (dpm/100cm2) Result &In) 
Number”’ (dpm/100cm2)o) 
02200102 I loll 8/99 218 n/a n/a nla No --- 

I 

Final 
lnvestigation 

Value 
(dpmll0Ocm’) . 

n/a 

I 



CLOSEOUT RADIOLOGICAL SURVEY REPORT 
FOR BUILDING 779, Annex -A" 

Final 
Scan 

Survey 
Number") 

RFIRMRS-99-431 UN 
Rev 0 Page 31 of 51 

Scan Max Result Investigation Scan value Electra Decon Final 

Date Number (dpmll Oocm') Result ( Y W  Value 
Survey (dpm/lOOcm') Survey >75% of EMC lnvestjgatron required lnvestjgation 

(dpmll OOcm') 
911 0199 <225 nla 

0 2 2 0 0 3 9 0 
nla 

02200300 8/24/99 484 

-_ 
- 9/10/99 - C225 
1 011 8/99 218 - c- - __- 

- -  
n/a 
n/a 
n/a 

02200590 

_. 

02200391 
02200402 
02200492 
02200500 

n/a 
n/a 
0 

208 
36 
500 
508 

_ _  

- __ 

1011 9/99 
8/23/99 

02200591 $10199 - nla 
02200690 02200600 8/23/99 

02200691 
02200702 
02200793 
02200800 

911 0199 
1011 8/99 
1 Oil 9/99 
8/23/99 

_ _  
- 

30 1 
301 
n/a 

-- 
- 

0220089 1 911 1/99 C225 nla 
352 02200990---- 
-I_ _. - 

02200900- -8/23/9F 

02200900 8/23/99 
0220099 1 911 1/99 

02200990 _ -  352 
<225 i t a  
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Scan Max. Result Investigation Scan value Electra Decon Final 

Date Number (dpm/lOOcmz) Result (YW Value 
Survey (dpmllOOcmz) Survey >75% of EMC Investigation required Investigation 

(dpd l  OOcmz) ('I (dpmll OOcm') ('I 

e225 n/a 02201091 19/19/99 
022201 00 811 8/99 201 n/a 

e225 n/a 022201 90 911 3/99 
-_  02220200 811 8/99 199 nla 
02220290 ' 911 3199 

_ _  i _______- 
-- -- - --_ _ 

I - - - L -_ - 
- -  

-- .I-__I____ 

02220300 811 8/99 
02220391 911 1199 
- - --- -- - _ _  

02220400 81is/99 

nla ~ 2 2 5  
. I _ -  226 _ _  02220390 

c225 n/a 
293 02220490 

__ -_ 

02220491 -911 0199 
02220500--- 811 8/99 
0222059 1 911 0199 
02220600 811 8/99 

-02220690 15Z9kG --- 
02220700 811 8/99 
02220790 10128199 
02220800 811 8199 
02220890--10128199 
02220900 811 0199 
02220990 10128199 

- - ---.._- - - 
-_ - -- 

---_ 
---I__ _. 

-_- __- - - 

- -_ -_ ___ __-__ - 
- -- _- - - .. - I - - - 

__ 
0222 1 000 L--8/l 8199- - - _  
0222 1 090 10128199 
-0222 i I 00- -a/19/99- -- 
02221 - G o  - - *To/28/99- _- - - - 

-- 

~ 2 2 5  nla 
301 - 02220590 

~ 2 2 5  nla 
176 

--- _- - 
- --__ - 

<225 
20 1 

e225 
~ 186 

_ -  

50 

251 - _ _ _  - 022651 00 811 8199 -- - - 
022651 01 8/18/99' 201 

0226569 1 - 911 0199 
02263700 - 8/18/99 

02265891 911 0199 __ - 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
n/a 
nla 
n/a 

022651 90 
nla 

<225 nla 
201 nla 

- e225- -- - n/a 
541 

~ 2 2 5  n/a 

_ _  - - 
02265890 - _-_ _ _  ._ 

.- 

n/a 
nla 
n1a 
n/a 
n/a 
n/a 
226 
n/a 
293 
252 
n/a- 
30 1 
- nla 
n/a 
nla 
n/a 
nla 
nla 
n/a 
nla 
nla 
nla 
n/a 
n/a 
n/a 
251 
n/a 
n/a 
nla 
nla 
n/a 
25 1 

_ _  -_ 

- -  

- . .  

_ _  

-- -_ 

- - _  

n/a __ 
226 - 

n/a 
nla 
nla 

-251- 
244 
nla 
n/a 
nla 
slil 
n/a- 

- 2 5 1  

-- 
. _  

- _  

nla 
nla 
n/a 
nla 
nla 
nla 
36 
nia 
32 
4 

nla 
-8 
nla 
nla 
nla 
$a 
n/a 
n/a 
nla 
nla 
n/a 
n/a 
n/a 
;/a 
nla 
32 
nia 
nla 
n/a 
nla 
nla 
12 
nla 

- -  
- -. 

.. ̂ _ _ _ _  

_- 

_ -  - 

- .  

- 

-- - 
- 
- 
I 

No n/a 
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Scan Max Result Invesbgation Scan value Elecb.a Decon Final 

Date Number (dpnVlOocm') Result ( Y W  Value 
Survey (dpm/100cm2) @) Survey ~ 7 5 %  of EMC Investigabon required Investigation 

(dpm/lOocm') '' (dpm/100cm2) (') 

n/a n/a e225 1 02285296 1 8/25/99 

Final Scan Max Result Inveshgation Scan value Electra Oecon Final 
Scan Survey (dpd l  Wcm2) Survey >75% of EMC lnveotigatton required Investigation 

Value 
(dpdl  Oocm2) (si 

Survey Date Number (dpd100cm2) Result W) 
Numberr') (dpmll Oocm') (') 

2945 1119 - I Yes 1 40 i 02300101 , 10119/99 2945 02300191 1 
527 I 

- ' - __ - - - - - 1 _-__ 1 ---..------- - 
02300201 10=/9% -- 225 02300291 -- 225 48 No 1 nla 

252 88 ' No j nla 
60 No A _- d a  290 

1 -_ ---1-- 
I 208 I No I n/a 

: 02300301 ~ 10119/99 1072 02300391 t 1072 666 Yes j 44 
- - _-______ -_---- -I-. ---A- - 

- ______-- --__--- -L - ----+- 

- -.-- - - - - -_---- - 
---A - . - 

7.4.7 Survey Unit 77923 Scan and Investigation Data Summary 

Table 7 11 summarizes the SCMISIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77923 

Table 7.11 
Survey Unit 77923 Scan Data Summary 
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Final Scan Max Result Investigation Scan value Electra Decon Final 
Scan Survey (dpd100cm2) 12) Survey >75% of EMC Investigation required Investigation 

Survey Date Number (dpm/100cm2) Result (Y lN  Value 
. Number") (dpdl 00cm2) (') (dpmll 00cm2) 
02300401 10/19199 272 02300491 j 272 1 112 I No n/a 

RFIRMRS-99431 UN 
Rev 0 Page 34 of 51 

I 
I 44 i No 

I 1 96 ! No 
I I , t --L--- 

' _- 
254 
254 

! 
I 
I - i 

n/a 
nla 

I 

( 1 ) The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are r e p o d  as < 225 dpdl00  cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when individual measurements in excess of 

100 dpd100 cmz are present 

1 02300501 1 10/19/99 - 21 8 I n/a 7- , n/a L_---.-.-- d a  f No n/a 

Detailed scan survey instructions and results are on file in the Building 779 project files 

1 02320300 
- --- - 

10/7199 ; 255 j 02320390 ; 255 24 ; No 1 nla -_ - - -- -I , 

i 02365100 
__- - 

1 i NO i n/a i o m g  1 <225 j n/a nla n/a 1 

I 
J _-__-- - - ~ -  ' 

i 02365390 266 16 I No n/a 
__.....- --_--- I -- 266 1 02365300 I 10/7199 j - 

I , No 1 n/a n/a i , 02385200 
02385290 
02385300 
02385390 
02385400 
02385490 

-_ -_- 1011 1/99 e225 n/a n/a i 

10/7/99 e 2 5  n/a , n/a ' No ; n/a I 
1011 1199 1 ~ 2 2 5  nla nla J--- 

1018199 1 <225 i nla I 

1Olll199 - 

- - -- nla i - 
I 1 No I nla 

I_ 

nla 

n/a n/a 
nla 

n/a - __ ___I-- n/a - - I No No ;+-I ! 
I I - -  
I -7 

, No ; da  -r-- 
e225 n/a 

1018199 <225 d a  nla 
_f_ - I-------- 
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7.4.8 Survey Unit 77924 Scan and Investigation Data Summary 
Table 7 12 summarizes the SCM/SIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77924 

Table 7.12 
Survey Unit 77924 Scan Data Summary 

Survey 
Number"' 

Date Result Value I 

(dpm/i00cm2) "I (dpm/100cm2) ('I 

- - - - -- - 
02400191 ioi27ig9 

02z05561 - 1011 9/99 

--_-- - 
02400201 1011 9/99 

02400401 1% 9/99 
-02400%1 _- 10126199- 
02400593 10/27/99 
0246.0601 10126199 

-- - 024t6790 - 1012 1/99 
02400890 10121199 
024201 00 10/7/99 

-- - 

024201 01 10126199 

-02420191 - __--- - lO/lU99 
024201 93 10127199 
02420300 1 Offl99 

I 02420391 i 911 2/99 

---- - 
-- - _  

02420490 1 012 1/99 
024651 00 
024651 01 

-02465190 

02465290 - _ _ _  - 
02465300 
02465390 
-02485100 
024851 0 1 

-024851 90 
02485191 
024851 92 - 
02485200 
0248520 1 

- 02485290 

-~ 02465200 - 

5 --I - 

-_-I - 

1017199 
10126199 
10127199 
10/7/99 
10129199 
1 Offl99 
10/29199 
1011 1 I99 
10126199 
1019199 
1 011 4/99 
10127199 
1 011 1/99 
10/26199 
1011 3199 

_- - 

- --- .-- 

<225 
225 - 
225 
236- - 
509 

~ 2 2 5  
33 1 

720 

nla 
nla 

- 0240029 1 
02400390 
02400491 

- . - _ .  

- ---- __ 

02400592 
n/a 

02400690 

n/a 
nla 

024201 90 

024201 92 

nla 
nla 

02420390 
nla - 

- -  

_. 

nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 

n/a 
nla 
nla 

- .  

_ _  nla - - - 

n/a 
nla 
225 
225 
236 
509 
nla 
331 
284 
i/a 
nla 
667 
255 
228 

--- 

__ 

- 

-_ - 

- 
720 
313 
nla 
nla 
232 

nla 
nla 
n/a 
n/a 
nla 
nla 
nla 
nla 
nla 
n h  
nla 
n/a 
n/a 
ria 
nla 
nla 

-I 

- -  
___ 

nli  

- 

- 

No nla I 

--- nla 
n/a No nla I 

_ _ _ _  - 

_ 
8 
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Scan 
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Date 

0248529 - 1 
02485292 
--I-_ 

(1) 
(2) 
(3) 

Final 

Number (dpmll Wcm') Result ( Y W  Value 

Decon Max Result Invesbgatton Scan value Electra 
(dpm1100cm') ') Survey ~ 7 5 %  of EMC lnvestigatron required Investigation 

(dpml100cm2) (dpmll OOcm2) 
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Final Scan Max Result Investigation Scan value Electra 
Scan Survey (dpm/100cm2) '21 Survey ~ 7 5 %  of EMC Investigation 

Survey Date Number (dpm1100cm2) Result 
Number(" (dpmll OOcm') (3 

Decon Final 
required Investigation 

( Y l N  Value 
(dpmll OOcm') (') 

The first six characters represent the survey subunit number The last two numbers represent the detector type 
NE Electra scan results are reported as < 225 dpm/100 cm2 when no areas are flagged 
One-square meter averages are venfied as less than 75 dpd100 cm2 when individual measurements in excess of 
100 dpd100 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7 4.9 Survey Unit 77925 Scan and Investigation Data Summary 
Table 7 13 summarizes the SCM/SIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77925 

Table 7.13 
Survey Unit 77925 Scan Data Summary 

025001 91 10129199 <225 nla 
0256626 ~ 10120/99 400 02500290 

0250029 1 10127199 
0250030 1 1012 1199 

0250039 1 10129199 
02500401 10/21/99 
025023491 10128199 
0250050 1 1 012 1 /99 

02500602 1 012 1 /99 

02500701 10/21/99 

<225 
256 

~ 2 2 5  
1381 
<225 
8108 

261 

455 

nla 
02500390 

n/a 
02500490 

nla 
02500590 

02500690 

02500790 

nla 
400 

290 
363 
nla 
256 
247 
n/a 

1381 
n/a 
784 
8108 
436 

261 - 
250 
225 
225 
455 
255 
255 

- 

327 

291 

4 
nla 
622 
244 
56 

272 
nla 
68 
68 
nla 
774 
nla 
790 
8352 
372 
144 
52- 
108 
60 
44 
504 
248 

4 

No 
No 
Yes 
Yes 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
Yes 
Yes 
No 

nla 
nla 
20 
124 
nla 
32 
nla 
nla 
nla 
n/a 
68 
nla 
168 
128 
136 
n/a 
n/a 
nla 
nla 
nla 
68 
12 
n/a 



Final Scan Max Result Investigation Scan value Electra Dean Final 
Scan Survey (dpm/IOOcm*) Survey >75% of EMC Investigation required Investigation 

Survey Date Number (dpm/100cm2) Result (YW Value 
(dpml100cm2) 13) Number") (dpm/100cm2) 

I 02500701 1 10/21/99 455 02500790 364 24 1 No 

I No 
, _-_ - __ ----___1 

-_ 108 
I--- 

255 _ -  

nla 
nla 

CLOSEOUT RADIOLOGICAL SURVEY REPORT 
FOR BUILDING 779, Annex 'A" 

RFIRMRS-99-431 UN 
Rev 0 Page 37 of 51 

. -_ . . _-  
! 02500901 1 10121199 , 3i5 02500990 - 
I 290 52 nla I 
i 

236 40 NO 1 nla I 
I -_-I-_ - - - - -  
1 02501001 ' 10121199 - -  - 255 0250%90 
I 02501 102 - 1012oF9 272 02501 191 

02501201 ' 10120/99 436 02501290 

I i 
-... __ - __- - __ 

I 
I 

I 

I 
i 

255 20 nla I 
272 48 No I nla I 

nla I 

436 - 444- Yes i 60 I 
*_- ------I- 243 20 

No ' n/a I - - -1 36 1 56 
252 44 i NO j nla 

_ - _ _  - 

I 

I 
I 

I 

I i 

I 

I I 
I 

-__-- 
e225 
541 

' 02501291~0122/99 + - _  c-+ 
I 02501301 1 10120199 
i I 

i I 
I 
I 
I I 

I No 
No 
NO i n/a 

_---- 
--- 

I 

nla 
No ' _-_ --- --- 1 - 28 

48 No ' 
_ -  

-. - ! 
102501401 10/20/99 272 
I 

-- 
, 

- -- 
02501490 

i I 
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Number''' (dpmll OOcm') (dprn/100cm2) ('I - 

02501690 10121199 

025201 01 1 012 1/99 

0252020 1 
I 02520290 

02520302 
02520391 
02520401 
02520492 
02520501 

I 

, 

10/21199 
1 oiTZ5199 
1 012 1 199 
10129199 
1 012 1 I99 
1 012 5/99 
1 012 1 I99 

0252060 1 1 0121 199 
02520691 10/25/99- 
02520701 10121199 
0252079 1 lOl25l99 
02520890 1012 1 199 
025651 01 1012 1199 
02565201 10/21/99 
02565290 10/26/99 

02565390 10126199 
02565401 10121199 
02565491 10126199 
0256550 1 1012 1 I99 
02565601 10121199 
02565691 10126199 
02565701 10/21/99 
02565791 - 10126199 I 025851 01 10/21/99 

I 

I 

I 02565301 10121199 

290 

800 

320 

214 
2225 
181-- 

~ 2 2 5  
307 
~ 2 2 5  
284 

21 5 
C225 
325 
C225 
C225 
225 
618 
<225 
257 

C225 
21 8 
<225 
255 
187 
<225 
181 

302 

- 

- 

_ _  

<225 

02501 590 

nla 

02520 190 

n/a 
- nla 

nla 
nla 

02520493 
nla 

02520591 

nla 
nla 

02520792 
i a  
n/a 

025651 91 
0256529 1 

n/a 
02565391 

nla 
nla 
n/a 

02565591 
nla 
n/a 
n/a 
nla 

025851 92 

_ _  

02585193 10/25199 ~ 2 2 5  nla 

250 
246 
226- 
250 
240 
572 

800 
320 
255 
255 
nla 
nla 
nla 
nla 
307- - -  
nla 
273 
255 
284 
nla 
nla 
325 - 

nla 
nla 
225 
618 
n/a 
257 
n/a 
nla 
d a  
255 
n/a- 
n/a 
nla 
n/a 
302 
225 
225 
252 

- ___  

512 

_ _  

_ .  

28 
48 
40 
nla 
nla 
nla 
28 
16 
20 

- _  

_ _  

nla 
nla 
n/a 
nla 
24 
nla 
40 
12 
12 
n/a 
nla 
36 

_ _  

- _- . 

- 

nla 
nla 
0 

678 
n/a 
180 
n/a 
nla 
n/a 
28 
nla 
n/a 
n/a 
nla 
32 
0 
76 
68 

_ _  
- 
- 

- -- 

_-- 

No 
No 
No 

No 

No 
No 

NO- 

N O  

- -  
- A- No 

No 
Yes 
No 

-- - 

._ 
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Final Scan Max. Result Investigahon Scan value Electra W o n  Final 
Scan Survey (dpd100crn2) Survey ~ 7 5 %  of EMC Investigation required Investigation 

Survey Date Number (dpm/100cm2) Result (YW Value 
NumbeF' (dpd l  Wcm') (dpm/lOOcm') (') . 
02585194 10/28199 I e 2 5  nla nla - ,  n/a I No n/a 
02585201 I 10/21/99 189 nla nla / No nla 
02585291 10/25199 1 ~ 2 2 5  nla nla ; NO nla nla 

02585392 10/22/99 j e225 i n/a nla 1 No n/a nla 

02585401 10121199 1 400 8 02585492 254 156 No n/a 

I n/a 

02585301 1OM1199 , 225 1 02585391 225 I 32 ; NO ' n/a 

02585393 10128199 1 <225 nla nla nla I No nla 

---- I__ 

- -i- 

_ -  
_---- --- 

-------I-- 

_-- -- 
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i Yes ! 28 
I nla 

1 327 856 
I No i 

nla 
400 1 92 

nla nla 
+;+;e: i 52 866 

330 1 52 i No 1 n/a 

4 1 No 1 nla 

nla 
nla 

nla 

29 1 I 44 1 No 1 nla 

10121199 ! e225 nla I nla I NO j nla nla 
10/28/99 1 <225 i nla nla nla ; No 1 nla 

__ - _- ---- ---- 

, I 

I 
t 

_-__ __---i-- 

I I 

_ .  
1011 5199 e225 nla n/a nla No 

10M6199 ; e225 nla 
10121199 

Jp- I -..-- - 
10126199 j e225 I nla nla nla 1 No 1 nla 

1 594 i Yes j 84 
I 1 
I I 247 28 I No i nla 

10126199 e 2 5  I nla nla n/a ' No I n/a 

I _3_ --- _.._..+ ---- 
I -- ____-_-- - 

--I-- __--- 1249 i 02585594 
1249 4 

L-- ____I ---- 
I &.. ------- I 

I 

I c- ---- - ---- 
I _-_ - ~ -  244 - - 1 

--? No ! 
~ - ______--- 

-- --- 10/22/99 1 e 2 5  I d a  nla 
10121199 ; 567 567 32 I NO 1 

c-- I 

__- 
I 

I 76 1 No 1 nla 
I 
I 
I 

255 I 
i I 

-- - 

02585595 
02585596 
02585601 

02585693 
02585695 

( 1 )  The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as c 225 dpmll00 cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when indvidual measurements in excess of 

100 dpd100 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 
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Scan M a x  Result Investigation Scan value Electra Decon Final 

Date Number (dpdl  OOcm') Result ( Y W  Value 
Survey (dpm/100cm2) (*) Survey >75% of EMC Investigation required Investigation 

7.4.10 Survey Unit 77926 Scan and Investigation Data Summary 
Table 7 14 summanzes the SCWSIMS and NE Electra scans and follow-up 
invesbgabons conducted in survey unit 77926 

Numbel-(') (dpmll OOcm*) (') (dpmll OOcm') . 
1082 026001 92 - - 180 No 1 n/a 363 __-- ' 026001 04 10/18/99 

Table 7.14 
Survey Unit 77926 Scan Data Summary 

~ 2 2 5  
232 

' 
02600304 

- 
9/22/99 1 - -_ _______- - 

02600391 9/9/99 
02600401 9/1/99 271 

-- - - _ I - - 02600293 -1 o/io/gg 

6 2 5  - - - - 

I 

I 

I 

I 
I 

j 02600691 9/9/99 348 
02600700 8130199 813 

- t- _. 

L_ . -- 

_ I -  
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Scan Max Result investigation Scan value Electra W o n  Final 

Date Number (dpm/lOOcmz) Result ( Y W  Value 
Survey (dpm/lOOcmz) Survey >75% of EMC Investigation required Investigation 

(dpm/lOOcm*) ('I (dpm/100cm2) (') 
02600900 911 5199 
02600991 9/22/99 
0260 1000 911 5/99 

0260 1 1 02 1 011 8/99 
0260 1 192 10128199 
0260 1 201 iO/i8/99 
0260 129 1 10127199 
026OfiOO 911 5/99 

026201 00 8130199 

02620201 -911 199 - --I-_ - - - 
D2620301 9/22/99 
02620400 -8130199 

3262GOo - -____ 8130199 
32620600 8130199 - -___ _I - _- 
32620700 8130199 
3262690 911 3/99 

32620800 8130199 
32620901 911 6/99 

310 
nla 
276 

240 

236 

232 

c225 

c225 

245 

154 
1 93 
252 

154 
193 - 
135 
770 

- _ -  

_ _  

193 
855 

02600990 
nla 

0260 1090 

02601 193 
nla 

0260 1292 
nla 

02601 390 

026201 90 

n/a 
nla 

02620490 

. -  

nla - 

nla 

. _- 
nla 

02620791 

n/a 
02620991 

270 
nla 
232 
230 
232 
230 
230 
232 

232 
246 
nla 
236 
nla 
232 
232 
226 
245 
226 
n/a 

- n/a 
252 

nla 
nla 
n/a 
770 
284 
634 
d a  
226 
30 1 
30 1 
579 
352 
302 
226 
226 
302 
855 
302 
402 

302 
252 

-. - 

270 

_- 

_- __ 
- _- 
- -- - 

252- -- 
- 

_I - 
- -- 

252 

nla 
36 
20 
nla 
nla 
n/a 
n/a 
nla 
nla 
n/a 
64 
16 
8 

396 
204 
292 
36 
148 
28 
384 
148 
244 
16 
28 
36 

- 
- -  
- 

12 
nla 
48 
12 
32 
64 
-4 
8 
40 
32 
24 
nla 
276 
nla 
8 
56 
40 
20 
20 
n/a 

- 

I 

No 
No 
No 
No 
No 
N O  

No 
No 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
No 
No 
No 
No 
Yes 
No 
Yes 
No 
No 
No 
Yes 
No 
Yes 
No 

I 

N O  - 
- -. 

- -  
- 

- -  

nia No 
No n/a 

._ 
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Scan Max Result Investigabon Scan value Electra Decon Final 

Date Number (dpmll Wcrn') Result (YW Value 
Survey (dpd100cm2) (*) Survey >7S% of EMC Inveshgation required Investigation 

(dpmll OOcrn') (') (dpmll OOcm2) (3 

02620901 
0262 1 000 

02621 200 
0262 1290 
0262 1 300 
02621 390 
0262 1400 
0262 1490 
0262 1500 
0262 1 59 1 
02621 600 

0262 1 700 
02621 800 
02621 900 
026651 00 
026651 90 
02665201 
02665300 
02665301 

02621 100 

0266539 1 
02665400 
0266540 1 
02665491 
02665492 
02665500 
02665600 
02665700 
02665790 
02665800 
02665900 
02666000 
02666 100 
02666200 
02666290 
02666300 
0266630 I 
02666390 
0266639 1 
02666400 

_ -  

8130199 
8130199 
8130199 
911 3199 
8130199 
1015199 
8130199 
9/9/99 
911 5199 
1015199 
911 5/99 

911 5199 
911 5199 
911 5/99 
8130199 
9/23/99 
9/22/99 
9/2/99 
9/2/99 

9/23/99 
9/2/99 
9/2/99 
1016199 
9/23/99 
8130199 
8130199 
8130199 
911 3/90 
8130199 
8130199 
8130199 
8130199 
8130199 
911 3199 
8130199 
9/2/99 
911 4199 
10129199 
8130199 

174 
155 
154 
352 
76 

<225 
116 
~ 2 2 5  
251 
e225 
251 

251 
58 
154 
150 

~ 2 2 5  
154 
201 
277 

<225 
1 50 
251 
e225 
~ 2 2 5  
116 
116 
155 

155 
155 
155 
154 
116 
~ 2 2 5  
116 
201 
e225 
~ 2 2 5  
155 

e225 

nla 
nla 
nla 

02621 291 
nla 
nla 
nla 
n/a 

0262 1590 
nla 

0262 1 690 

0262 1 790 
nla 
nla 
nla 
nla 
nla 
nla 

02665390 

d a  
nla 

02665490 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
352 
nla 
nla 
nla 
nla 
251 
nla 
251 
251 
251 
nla 
nla 
nla 
nla 
nla 
n/a 
277 
252 
252 
252 
226 
nla 
n/a 
251 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

_- - 

- - -  
- _ _ _  
-. 

nla 
n/a 
nla 
n/a 
nla 
nla 
nla 
nla 
4 

nla 
4 
8 
40 

I -- 

nla 
nla 
nla 
nla 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
nla 
n/a 

No 
No 
No 
Yes 
No 
No 
No 

No 
No 
No 

- _ _  

NO 

- 

nla 
nla 
nla 
24 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

- - __- 

_ _  

- -  

-- 

No nla 
nla No 

No nla 
_ _  - 
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Final Scan Max Result Investigation Scan value Electra 

Date Number (dpd100cm2) Result (YW Value 

Decon 

(dpdl  OOcmZ)(3J (dpdl  OOcm’) (’I 

Survey (dpd100cm2) Survey >75% of EMC Investigation required Investigation 

02666401 
02666490 
02666500 
02666590 
02666601 
02666690 
02666761 
02666790 
02666800 
02666890 
0266689 1 
02666900 
0266699% 
02666991 
026851 90 
026851 91 
02685192 
02685290 
02685291 
02685390 
- 02685490 
02685590 

02685691 
02685692 
02685790 
02685791 
02685890 
02685891 
02685892 
02685893 
02685990 
02685991 
02686090 

02685690 

9/2/99 
911 4/99 

-912399 
9/24/99 
9/22/99 
9/24/99 

1014199 
911 5199 
9/24/99 
10129199 
911 5/99 

_ _  9/24/99 
1Ol29199 
8130/99- 
911 199 
912 1 I99 
8130199 
8/31 199 
8/31 199 
8/30/99 

813 1 199 
8/31 199 

911 7/99 
911 8/99 
911 6/99 
911 6/99 
911 6/99 
911 7/99 
911 5/99 

911 5/99 

_ _  
10/4/99 

__ 

- I - 
- 

8/31/99- 

- 91 1/99 

I. --- 

9/26/99 

I33 

e225 
154 
~ 2 2 5  
232 
<225 
186 
~ 2 2 5  
154 

e225 
<225 
154 

<225 
<225 
<225 
<225 
<225 
e225 
~ 2 2 5  
<225 

<225 
e225 

<225- - - 
<225 
<225 
e225 
e225 
<225 
~ 2 2 5  
<225 
<225 
~ 2 2 5  
~ 2 2 5  
<225 

-I_ - 

-- 

n/a 
nla 
nla 
n/a 

0266669 
nla 
n/a 
n/a 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
n/a 
n/a‘ 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
n/a 
nla 
n/a 
nla 

_ -  

nla 
- nia 

nla 
nla 
232 
n/a 
nla 
n/a 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 

- 

- I  __ 
_ _  - 

__ _. - - - - -  
.__ nla ___ ~- 

- 

_I_ 

n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla n/a 

nla 
nia 
n/a 
nJa 
12 
n/a 
nla 
nla 
nla 
nla 
n/a 
n/a 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nla 
nla 
nla 
nla 

_ _  

- _  

- - ___ 

- -  
- -  - 

- -  

I_ No 
No 
No 
No 

- - _ _  

NO 
- No - 

No 
No 
No 
No 
No 
No 

- .  

nla 
nla 
n/a 
n/a 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

- -  
- -  

No nla 
No n/a 

-- 

No nla 
No nla 
No nla 
No nla 

- -- 

_ -  I - 

02686091 9/20199 ~ 2 2 5  . .. - 

( I )  The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as < 225 dpmllOO cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmlIO0 cm2 when individual measurements in excess of 

100 dpd100 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 
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Investigation Scan value Electra Decon Final 
Survey >75% of EMC Investigation required investigation 
Number (dpdlOOcmz) Result (YW Value 

(dpmll OOcrn') (') (dprn/100cm2) 

7.4.11 Survey Unit 77927 Scan and Investigation Data Summary 
Table 7 15 summarizes the SCM/SIMS and NE Electra scans and follow-up 
inveshgations conducted in survey unit 77927 

Table 7.15 
Survey Unit 77927 Scan Data Summary 

Survey 

027001 00 911 5/99 

027001 90 9/23/99 
02760201 10/19/99 

0270029 1 10/28/99 
02700301 10/18/99 
- --I__ ______ 

02700393 10/28/99 
02700400 1 0/7/99 
- - - -- - 

02700%90 
02700500 

018199 - 
on/99 

_ _ _  - 
02700591 10/8/99 
02720100 9/17/99 
02720190 - 9/23/99 
02720200 9/16/99 
02720300----9/16/99- - 
02720400 9/16/99 
0272030 . _ _  - Cm99-  - 

-- 

302 02700191 

<225 
563 

~ 2 2 5  
290 

<225 
309 

~ 2 2 5  
309 

e225 
201 
<225 
276 
251 
150 
1 74 

nla 
02700290 

nla 
02700393 

- 
nla 

0270-649 1 --  

nla 
n/a 
n/a 

02720290 
02720390 

n/a 
nla 

nla 
02700590 

302 

252 
252 
252 
246 
n/a 

290 
nla 

252 

563 

290 
225 - 
nla 

0 

4 
16 
20 

n/a 
24 
4 

20  

- 
-a 

nla 

- -_ 
309 
23 1 
270 

270 
nla 
232 
228 
270 
309 
309 
226 
309 
n/a 
d a  
n/a 
276 
251 
n/a 
nla 

232 - 
- -  

-_ 

-- 

44 

52 
92 
52 
96 
n/a 
44 
64 
16 
40 
12 
32 
36 
d a  
n/a 
r ia  

-- 
2 4  - 

_ _  

4 
20 
nla 
d a  

No nla 
1 NO ' n/a 

I 

No ! nla 
No nla 

-7- 
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Scan Max Result Investigation Scan value Electra Decon Final 

Date Number (dpm/100cm2) Result (YW Value 
Survey (dpm/lOOcm*) Survey >75% of EMC lnvestigatron required Investigation 

(dpmll OOcm*) (3) (dpmll OOcm*) @) 

02720590 
02720600 
02720690 
02720700 
02720790 
02720800 
02720890 
02720900 
02720990 
027651 00 
027651 90 
02765200 
02765290 
02765300 

10114199 
1on199 

1 on199 
1011 5/90-' 
1 on199 
10114199 
1 off199 
1011 9/99 
911 6/99 

911 6/99 
9/23/99 
911 6199 

---- 
1011 9/99 

_- -_ 

9/23/99 

_ _  
- _  

02765400 911 6/99 
02765490 9/23/99 
02765492 10129199 
02765500 1018199 
02765590 10120199 
02765600 10/8/99 
02765690 10120199 
02765700 1018199 
02765790 --I_ '-1z26199 - 
02765800 10/8/99-- 
02765890 10/26/99 
02765900 1018199 
02765901 1011 2/99 
32765990 10/26/99 
327851 90 10120199 
32785290 9/20/99 
32785390 9720199 
32785490 9/21/99 

-- - -- 
--- - - - -- I 
---__ - - ~ -  

136 

150 
~ 2 2 5  
154 

154 
e225 
247 
e225 
20 1 
e225 

<225- 

c225 

- - _  

n/a 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 

0276519 
nla 
nla 
nla 

_ _  

- 

251 02765390 

251 02765491 
<225 nla 
<225 n/a 
205 n/a 

- -  - <225 
1 93 --- -- 

-- <225 
150 

e225 

- ~ -  
- 

-189---- -- 
e225 
201 
190 

e225 
e225 
e225 
e225 
<225 
~ 2 2 5  nla 

nla 
n/a 
nla 
ria 
nla 
nla 

- -- 

- 

nla 
da  
nia 
247 
nla 
nla 
nla 
251 
226 
251 
n/a 
nla 
n/a 

._ 

_- 

_-_- 

nla 
n/a 
n/a 
nla 
n/a 

n/a 
n/a 
nla 

n/a 

_- 
- -. 

32785590 10120199 _. - I 

(1) The first SIX characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Elecua scan results are reported as < 225 dpmllOO cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when individual measurements in excess Of 

100 dpmllo0 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 
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7.4.12 Survey Unit 77928 Scan and Investigation Data Summary 
Table 7 16 summanzes the SCWSIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77928 

Final 
Scan 

Survey 
Number") 

Table 7.16 
Survey Unit 77928 Scan Data Summary 

Scan Max Result Investigation Scan value Electra 

Date Number (dpm/lOOcrn*) Result 
Survey (dpnd100cm') (') Survey >75% of EMC Investigation 

(dpndl OOcm') ('I 

Decon 
required 

( Y W  

028001 90 
02800290 
02800390 
02800490 

--I__ - 

I-_- - 

Final 
Investigation 

Value 
(dpmll OOcm') (') 

02800590 
02800690 
- 

028OoT901- 

911 199 
911 199 
9/1/99 

9/9/99 
9/1/99 
9/9/99 

_- - 

813 1 i99 

- --I 
- I-- -__ 

02820101 8/13/99 
028201 90 10/25/99 - 
02820201 811 3/99 
02820290 10/25/99 
02820301 8/13/99 

_ _  
- - -- _-_ __ 
- --__I ---_ 
---_I _L -- 
02820390 10/25/99 
-_I ---- 

02820401 811 6/99 

02820501 811 3/99 
02820591 10/25/99 
02820601 8/13/99 

- -I_ -A- 

- 02820490 10/25/99 - 

- -  -- --_ 

-- -- - - 
- 02820691 
02820701 8/13/99 
02820790 10/27/99 
02820801 811 3/99 
02820901 8/13/99 
02820990 - 3 0/27/99 
028651 0.l- 8fi 6/99 ~ 

0286520 1 811 6/99 
02865301 811 6/99 
02865401 - 8/16/99 
02865501 811 6/99 
02865601 811 6/99 
02865701 8116199 
02865801 --8/1%6/99 
0286590 1 -- 811 899 

i 0/25/99- - - 

- - - _ _  - - - 

- 

101 
~ 2 2 5  
SO7  
232 
169 
135 
169 
168 
440 
135 
135 

nla 
n/a 

02865290 
n/a 
n/a 

n/a 
- 02865790 - - . . - - 

n/a 
n/a 

028651 90 

- 
n/a 

_ _  

169 nla nla 

n/a 
n/a 
n/a 
288 
n/a- 
n/a 
&a 
n/a 
n/a 
nla 
n/a 
n/a 
nla 
nla 
nla 
237 
nla 

_- 
- -  
- -  

- -  
_ -  

- 
- I- 
--- _- 

I 117 
474 
n/a- 
nla 
n/a 
n/a 
nla 
n/a 
507 
232 
n/a 
nla 
n/a 
n/a 
440 
n/a 
nla 

_ _  ._ 

n/a 
n/a 
n/a 
nla 

No n/a 
n/a No n/a 
n/a No 
n/a No n/a I 

n/a No nla 

nla No n/a 

16 No nla 
nla 
;/a 
nla 
n/a 
nla 
n/a 

0 
n/a 
nla 
n/a 
n/a 
28 
nla 
n/a 
nla 

16 

- -  

NO 

NO 

No 
No --' 

No 
No 
No 
No 

-- - 

-7-- - ---  
- _ . _ - - *  

_ - _  - -  
- - _ _ -  

n/a 

- _  nla 02885101 8/16/99 - - -  1 
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( I )  The first six characters represent the survey subutut number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as < 225 dpm/IOO cm2 when no anas are flagged 
(3) One-square meter averages are venfied as less than 75 dpmll00 cm2 when individual measurements in excess of 

I 00 d p d  1 00 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.13 Survey Unit 77929 Scan and Investigation Data Summary 
Table 7 17 summarizes the SCMISIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77929 

Table 7.17 
Survey Unit 77929 Scan Data Summary 

TGJ-zK- 
Survey 

029001 9 1 
02900200 

0290029 1 
02900300 

1019199 
8/24/99 

1019199 
8/24/99 

3507 029001 90 226 

226 

3507 
302 

226 

2% 

227 

__ 

252 
252 
252 

248 
248 

e225 nla nla 
252 02900290 252 

252 
252 
252 

252 
226 
225 
252 

302 

_ _ -  - 

252 

I _ _ _  - 

2 5 2  

-I- 

---- _-  * 

nla 
.-. 

6 2 5  
302 

n/a 
02900390 

4 
-4 
4 
4 
32 
-1 2 
8 
-4 
-12 
-20 
-8 
4 
0 

nla - 

-24 
-28 

_- 

-_ . 

-1 2 
-20 
-20 
-4 
16 

- -  

- 12 
-1 6 
nla 
8 
16 

-4 
0 

20 

No n/a I 
No - -  
No ’ 

NO 

_ -  
No 
No 

No 
No 
No 

No J 

No 
No 
No- 
No 
No 
No 
No 
No 
No 
No 

No 

No 
No 
No 
NO 

-- 

_ _ - - -  
__ - I 

_-- - 

NO _ -  
_- 
-- - 

_ -  

_ -  
-- 
I-- 

- -  
I 

NO - --- 

No .. 

_^__ - 

-- - 
No I 



CLOSEOUT RADIOLOGICAL SURVEY REPORT 
FOR BUILDING 779, Annex "A" 

Final 
Scan 

Survey 
Number"' 

RNRMRS-99-431 UN 
Rev 0 Page48 of 51 

Final Scan Max Result Investigation Scan value Electra 

Date Number (dpm/100cm2) Result ( Y W  Value 

Decon 

(dpmli OOcm') (dpm/100cm2) ('I 

Survey (dpm/lOOcmZ) (') Survey >75% of EMC Investigation required Investigation 

02900400 

32900491 
12900500 

12900591 
12900600 

I2900690 
I2900692 - __-_ 

02900700 

lOl9199 
8/24/99 

10/9/99 
8124199 

1016199 
1 019199 
lOn/99 

<225 
453 

<225 
352 

~ 2 2 5  
e225 
348 

302 
302 
252 
252 
252 
252 
252 
226 
226 
226 

-_I_ 

- 

226 
nla nla 

---- - 

02900590 252 
252 
252 

252 
252 

248 
226 
226 

-- 
__- 

_ _  . _  

- 377- -_ 
352 
352 
302 
302 
277 
252 

nla nla 
0290069 1 352 

252 
252 
252 
252 
226 
226 

nla d a  
nla nla 

296 
348 

-- - 
- -  

02900790 228 - 

-4 
16 
4 
20 
8 
8 
-8 
0 
4 
-4 
-4 
0 

nla 
-1 2 
-4 
4 
4 
16 
68 
-4 
4 
4 
16 
8 

44 
16 
12 
0 
20 
-8 
-4 
nla 
12 
4 
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Scan Max Result Investigation Scan value Electra Decon Final 

Date Number (dpm/lOOcm*) Result ( Y W  Value 
Survey (dpm/100cm2) Survey ~ 7 5 %  of EYC Investigation required Invesbgation 

(dpd l  OOcm’) (’I (dpdl  OOcm’) 
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Scan Survey 

Survey Date 
Number"' 
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Max Result Invesbgation Scan value Electra Decon Final 
(dpm/100cm2) @) Survey >75% of EMC Invesbgation required Investigation 

Number (dpm/100cm2) Result (YW Value 
(dpmll OOcm2) (') (dpmll OOcm') ('I 

Final 
Scan 

Survey 
Number"' 

0 2 9 6 6 2 0 0 
02966300 
02966400 
02966500 
02966600 
02985101 
02985190 
02985200 

~~ ~~~~ 

Scan Max Result Investigation ~ Scan value Electra Decon Final 

Date Number (dpd100cm2) Result (YlN Value 
Survey (dpm/100cm2) (2) Survey >75% of EMC Investigation required Investigation 

(dpd l  OOcm2) ('I (dpmll OOcm') ('I 

1 Offl99 
1 Offl99 
1 Offl99 
1 Offl99 
1 on199 
813 1 I99 
8/26/99 
813 1/99 
- 

154 
76 

240 
183 
139 
116 

116 
c225 

nla 
n/a 

02966490 
nla 
nla 
nla 
n/a 
n/a 

n/a 

240 
nla 
n/a 

nla 
nla 

n/a 

n1a 

nla 
nla 
36 
nla 
n/a 
n/a 
n/a - 
nla 

No nla 
No nla 
No nla 
N O  n/a 
No nla 
No nla 
N O  nla 
No nla 

- _- 

_ _  

- -  

(1) The first six characters represent the survey subunit number The last two numbers represent the detector type 
(2) NE Electra scan results are reported as c 225 dpd100 cm2 when no areas are flagged 
(3) One-square meter averages are venfied as less than 75 dpd100 cm2 when indrvidual measurements in excess of 

100 dpm/l00 cm2 are present 

Detailed scan survey instructions and results are on file in the Building 779 project files 

7.4.14 Survey Unit 77949 Scan and Investigation Data Summary 
Table 7 18 summarizes the SCM/SIMS and NE Electra scans and follow-up 
investigations conducted in survey unit 77949 

Table 7.18 
Survey Unit 77949 Scan Data Summary 
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8.0 Conclusion 
All survey/sample data collected from the 9779 "A" Annex and loading dock intenor and 
exterior surfaces were collected in accordance with the Closeout Radiological Survey 
Plan for the 779 Cluster and approved survey instructions All data were venfied and 
validated as described in Attachment Q and are, therefore, satisfactory for companson 
with release critena 

Finally, all survey/sample results presented in this report are less than DCGls as 
defined by the Closeout Radiological Survey Plan for the 779 Cluster 
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Survey Unit 77907 Data Summary 
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ATTACHMENT B 
Survey Unit 77908 Data Summary 
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ATTACHMENT C 
Survey Unit 77910 Data Summary 
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ATTACHMENT D 
Survey Unit 77919 Data Summary 
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ATTACHMENT E 
Survey Unit 77921 Data Summary 
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ATTACHMENT F 
Survey Unit 77922 Data Summary 
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ATTACHMENT G 
Survey Unit 77923 Data Summary 
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ATTACHMENT H 
Survey Unit 77924 Data Summary 
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ATTACHME" I 
Survey Unit 77925 Data Summary 
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ATTACHMENT J 
Survey Unit 77926 Data Summary 



i a 
.c 
0 

9 

b 

3 

0 
D 
d - 
0 

v 

0 
Y - m 
3 
0- 
W 
6 
c m 



E 
3 
v) 

a 

z 

N 
E 
0 i “E o v v o  “E “E ”E 
- 
0 
0 
c 

2 
P 1 

V 

~ 

7 c 
ai 
cy 

r) 

z 

“E “E “E “E v v v v  
N 

E 
V 
0 sr 
2 n 

d 
I- 

“E “E “E “E v o v v  

“E “E “E “E 
o v v o  

N 

5 







ATTACHMENT K 
Survey Unit 77927 Data Summw 
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ATTACHMENT L 
Survey Unit 77928 Data Summary 
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ATTACHMENT M 
Survey Unit 77929 Data Summary 
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ATTACHMENT N 
Survey Unit 77949 Data Summary 
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ATTACHMENT 0 
Survey Unit Overlay Maps 
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Survey Unit 77908 
B779 Exterior and dock walls 
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Survey Unit 77910 
B779 North Wall Airlocks 
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Survey Unit 77919 
6779 Dock & Ramp (Walls Only) 
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Survey Unit 77921 
B779 Rooms 144,145,146,147,148 b 151 
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Survey Unit: 77922 
6779 First Floor “A” Annex Room 150 
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Survey Unit: 77923 
8779 First Floor 66A” Annex Room 152 

Map 1 of 1 
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Survey Unit 77924 
8779 First Floor “A” Annex Room 154 

Map 1 of 1 
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Survey Unit: 77925 
B779 First Floor “A” Annex Rooms 156,160 & 16OA 

Map 1 of 1 

Rooms 156,160 8 160A 

02501 5 02501 0 025005 

A 025208 

\ 
025851 

025852 

025853 

025854 -y 

025855 

025856 

025657 

025205 

25654 - 025013 - 025653 
025203 

- I & 025853 
025003 
025008 
025652 
025202 
025855 
025651 
025201 

I 025012 I 025007 I 025002 
025011 025006 025001 

Attachment 0 
Page 9 of 14 



Survey Unit: 77926 
8779 First Floor "A" Annex Rooms 

Map 1 of 1 
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Survey Unit: 77927 
B779 First Floor “A” Annex Rooms 159,161 4% 163 

Map 1 of 1 
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Survey Unit: 77928 
B779 Rooms 163,165,167 & 167A 

Map I of 1 

028204 
I 028654 

028655 

028007\ 

028658 028659 

Attachment 0 
Page 12 of 14 



Survey Unit: 77929 
8779 First Floor “A” Annex Rooms 162,164 Elr 166 

Map 1 of 1 
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Survey Unit 77949 
6779 North Dock Floor 

Map 1 of I 

North Dock Floor 
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QC Control Charts 

The QC control charts are attached The QC survey is to be bstmgushed from the dady 
source check as follows The da~ly source check allows the survey techmcian to detemne 
that the instrument is respondmg w i h n  acceptable values for total background subtracted 
counts using a racboactwe source The QC survey is used to conmuously update the 
control charts. The control charts are used to detemne the efficiency of each detector 
assembly, verify adequate system performance, and to observe trends that may indxate 
momtonng system problems 

The control chart plots a mean of the Pu-238 source measurements (source strength = 
194,400 dpm) It also shows the range of plus and mnus 20% from the mean value A 
typical QC survey contams at least six measurements (or twelve, if a recount assembly is 
used), whch consist of at least three pre survey QC measurements and three post survey 
QC measurements Adchbonally, every three hours, three (or six) more measurements are 
obtsllned dunng the survey 

In a few cases, values have fallen outside of 20% from the mean Singular events outside 
the range are not considered falures in the measurement process provided that the other 
values are w i h n  the acceptable range. Single events outside the range are treated as 
normal stat~st~cal Occurzences In other words, if two out of the three QC measurements 
are within 20% of the mean, the QC survey is considered acceptable 

Two QC surveys fsuled resuling in the rejecbon of two of the 964 scan surveys that were 
performed in the “A” Annex. The rejected QC data is not reported on these charts 

In conclusion, the following charts show no trends that would reqwre re-survey of the “A” 
Annex final surveys 
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DATA QUALITY ASSESSMENT 

1 .O INTRODUCTION 

Data used in making management decisions for waste management remedial actions must be 
of adequate quality to support the decisions Adequate data quality for decision-making is 
required by applicable RMRS and K-H corporate policies (RMRS, 1998, $6 4 and K-H, 1997, 
§7 1 4 and 7 2 2), as well as by the customer (DOE, RFFO, Order 0 414 1 , Quality Assurance, 
§4 b (2)(b)) Regulators and the public also expect decisions and data that are technically and 
legally defensible Verification and validation of the data ensure that data used in decisions 
resulting from the FSS are usable and defensible 

Venfication and validation (V&V) of this Closeout Radiological Survey Report (CRSR) are the 
pnmary components of the DQA Statistical (hypothesis) tests were not performed on the data 
sets for decision-making purposes, as measurement results from all Survey Units were 
compared on a one-to-one basis wlth free-release cntena as descnbed in DOE Order 5400 5 
Use of Order 5400 is more conservative than MARRSIM or EPA W G - 9  techniques, as it 
allows averaging of measurement results to only 1 m2 or less 

The DQA presented in this Attachment supports conclusions in the report through 
implementation of the W Q C  guidelines taken from the following MARSSIM sections 

§4 9, Qual@ Control 
$8 2, Data Quality Assessment 
QQ 0, Quality Assurance & Quality Control 
Appendix E, Assessment Phase of the Data Life Cycle 

0 Appendix N, Data Validation using Data Descnptors 

The MARSSIM-recommended cntena for V&V of final status sunrey data, listed above, are 
concisely summarized in Table Q-1 The MARRSIM cntena are listed across the top of the 
table whereas the project's proof of implementation is listed along the left-hand side of the 
page Note that 1 or more "checks" per column exhibit compliance wdh the MARSSIM cntena, 
which are listed per column 

2.0 VERIFICATION OF RESULTS 

Verification ensures that data produced and used by the project are documented and traceable 
per quality requirements Vetlfication consisted of reviewing the project's data relative to three 
subsets 1) radiological scans with the SCM/SIMS, 2) static surveys for removable and total 
contamination, and 3) radiochemical data resulting from paint samples analyzed via alpha 
spectrometry Consistent with previous reports, vertfication confirmed that 

0 Chain-of-Custody was intact from initial sampling though transport and final analysis, 
preservation and hold-times were within tolerance 

0 format and content of the data are clearly presented relative to goals of the project, 
I e , to determine, with at least 95% confidence, that the survey units of interest (A 
Annex) are adequate for radiological free release 
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Venfication of the A Annex FSS data also addressed quality records representing 
implementation of the following quality controls 

calibrations (radiochemistry & surveys), for accuracy 
laboratory control samples (LCS - radiochemistry), for accuracy 
blanks (radiochemistry), for accuracy 
duplicate measurements (radiochemistry & surveys), for precision 

0 chemical yield (radiochemistry), for accuracy 
0 count times (radiochemistry & surveys), for sensitivity 
0 sample preparations (radiochemistry), for accuracy, representativeness 

SCM data were systematically managed and verified as follows 
A Survey Summary Sheet was generated for each survey unit, which lists all Final Survey 
subunits, including the associated investigation surveys 
The Survey Summary Sheet was compared to the electronic (computer) directory structure, 
the Project File (handwntten survey data) and SIMS-generated survey data for a "3-way" 
venfication 
The Survey Summary Sheet, ordered by survey unit, is maintained at the front of the 
electronic database file structure as well as in the file cabinet 

Areas requinng 100% survey coverage were venfied as follows 
An overview map was developed for each survey unit 
The overview map served as an index of the subunits, and defined the subunit boundanes 
Every survey map used to document Electra as well as SCM scan surveys was reviewed 
against the overview map for coverage 
Because every survey map was correlated to a survey form, and all survey forms were 
inventoried via the survey summary sheet, 100% coverage of every subunit was assured 

Areas requinng 10% to 50% survey coverage were venfied as follows 
The area covered by the survey was summed for each subunit 

0 The subunit slze was electronically calculated in Turbocad using scaled maps 
The sum of all subunits in the survey unit was summed 

0 The area surveyed was divided by the sum of the subunit size to determine the percent 
surveyed 

Upon completion of the data management activities listed above, an independent peer review 
was performed on each survey package 

All relevant Quality records associated with the A Annex D&D final status survey decisions will 
be submitted to the RMRS Records Center for permanent storage within 30 days of the 
conclusion of the 779 project 

3.0 VALIDATION OF RESULTS 

Validation consists of a technical review of all data that directly support the FSS decisions, so 
that any limitations of the data relative to project goals are delineated, and the associated data 
are qualified (caveated) accordingly Data were validated relative to 
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1)  the DQOs of the project as defined in the CRSP for the 779 Cluster (I e , did the final 
data achieve the initial DQOs of the project7), and 

2) quality cntena discussed throughout vanous sections in the MARSSIM (sections 
noted previously) 

MARSSIM cntena for the broad topic of 'data quality assessment" used in final status surveys 
generally falls within the generic categories of quality assurance, quality control, data validation, 
and data assessment (including venfication and validation) Table Q-1 provides a "crosswalk" 
that lists the pnmary MARSSIM sections and genenc data quality cntena (at top) and their 
corresponding implementation via the CRSP, CRSR, and project files 

All of the significant MARSSIM cntena listed in Table Q-1 are summanly discussed within the 
'PARCC Parameters" section PARCC parameters are congruent wlth 'data descnptors" in the 
MARSSIM parlance and address charactenstics of the data that must be defined for scientific 
integnty and defensibility Recall that at least one 'x" in each column of the table constitutes 
achievement of the MARSSIM quality objective (vs one "X" in each row) The next section, 
which addresses the PARCC parameters - Precision, Accuracy, Representativeness, 
Comparability, and Completeness also includes discussion on bias and sensitivity, two more 
data descnptors emphasized in MARSSIM 

Validation of data to K-H contractual requirements (K-H Statements of Work is currently 
performed on a site-wide basis at -25% frequency by the K-H Analytical Services Division 
Satisfactory validation at this frequency indicates that subcontracted labs are operating 
competently relative to industry-wide standards, and more specifically, that sample custody and 
analytical procedures are implemented under defined quality controls on a sitewide 
programmatic basis Sitewide data validation coupled wth annual lab audits provides the 
inference that all analytical and radiochemical results not specifically validated, are represented 
by the percentage that is validated Radiochemistry performed for this FSS were venfied as 
meeting K-H contractual requirements via Module RCOl-B 3 for alpha spectrometry 

PARCC PARAMETERS 

PRECISION 
Fundamental reproducibility of measurements, at levels near MDA and between different 
typesibrands of instruments, are discussed at length in the "8779 Final Status Survey Meeting 
Resolution of CDPHBEPNIVC Comments, 6/30/99", which is included as Appendix 5 to the 
Closeout Radiological Survey Report for Building 729 

1 )  Radiological Surveys 

Precision of the radiological instrumentation was satisfactory based on tolerance charting of 
daily source measurements for each individual sensor used on the project, which includes all 
measurement types (scans and static measures for total contamination, swipes for removable) 
Adequate precision was established through instrument performance within a 320% range as 
defined by measurement results compared to a standard source value Based on standard 
protocol (Radidogica/ Safefy Practices) any measurement exceeding the defined tolerance 
limits required corrective action (repair or replacement) pnor to the instrument's use in final 
survey 
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For the SCM, three (3) measurements were taken for each QC check "episode", I e , before and 
after each set of measurements per work shift (Millennium QAP, 3/99) Of the 3 
measurements, 2 measurements had to pass specifications Performance checks performed 
on the SCM are shown in the respective control charts (Attachment P) Two measurements not 
within the f 20% tolerance envelope required corrective action pnor to the instrument's use or 
re-use 

Duplicate total surface activity measurements were also penodically acquired (S% frequency 
of onginal final survey measurements) on the MARSSIM survey gnds All duplicate 
measurements were within tolerance based on the acceptance cntenon that both results be 
below DCGLw (note that, even if populations were "signlfrcantly" different between real and 
duplicate results, if both duplicate and real population statistics are less than action levels, the 
difference between duplicate and real values IS, ultimately, insignificant relative to free-release 
decisions) 

2) Radiochemistry 

Results from laboratory duplicates indicate adequate reproducibiltty based on duplicate results 
within statistical tolerance values (>go% confidence of equivalency between the onginal sample 
and the duplicate) Although blind duplicate samples were not acquired for determination of 
overall project precision, agreement between the multiple samples to within a range less than 
the DCGLw indicate that reproducibility IS adequate for project decisions (I e , relative to free- 
release of matenals) 

ACCURACY (and Bias) 
1) Radiological Surveys 

Accuracy of all radiological surveys is satisfactory based on implementation of protocols 
covenng calibrations (at least annual) and penodic checks (at least daily) All instrumentation 
except the SCMISIMS is controlled through (RFETS) stte-specific procedures (e g , RSPs), 
whereas the SCM/SIMS is controlled through the subcontractor's (Millennium Services Inc.) 
QAP and associated SOPS Calibration and calibration check results were within the RFETS 
and industry-standard requirement of 20% of the applicable reference standard values. Full- 
scale, multr-point calibrations provided accuracies o f f  10% pnor to use of hand-held survey 
instruments in the project, consistent with guidelines put forth in ANSI-N323 All protocols that 
control instrumentation accuracy are included in the reference section, and may be referenced 
through the site document control system (site documents) or in the 779 Project File 
(Millennium QAP) 

Key work-controlling procedures that contribute to accuracy (and representativeness) of the 
radiological surveys consist of the following 

0 Kaiser-Hill, LLC , 1999 Radiobgical Safety Practices RFETS, Golden, CO 

0 Millennium Services, Inc 1999 Quality Assurance Plan for Radiological Surveys at RFETS, 779 
Cluster 

lbid , 1999 SCM Procedure 008, Conduct of Operatmns for Surveys using the SClwslMS 

0 lbid , 1999 SCM Procedure 005, Requirements for the Completion of Surveys using the SCM 
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lbid , 1999 SCM Procedure 006, Perfoming a Poshon Calfbration 

lbid , 1999 SCM Procedure 007, Response Check of any Defecfor Configuration Installed on the 
SCM 

I bid SCM Procedure 001, Cal/bmfion and Fjeld Confirmatory Tests of the Incremental Encoder 
fncluded on the S C M  

Distance measurements recorded by the SCM/SIMS are wtthin 3% of actual distances for 
mapping and location purposes, as documented in the "Incremental Encoder Calibration 
Verification Data Sheet " 

Some bias may be indicated within control charts of the SCM (Attachment P), with runs of data 
below or above the reference standard value However, given the overall low values of the data 
sets relative to the free-release cntena and the low probability of false negatives, the potential 
biases do not impact the ultimate project decisions of compliance with free-release cntena for 
the 14 survey units of interest for A Annex Potential low biases in recount results - where 
recounts were performed with a hand-held instrument (Electra) followng elevated counts 
(above action- or investigative-levels) by the SCM - have been concluded as insignificant, 
pnmanly based on the higher sensitivlties of the hand-held instrumentation, where lower values 
would be expected If contamination was, in fact, absent Comparability of these instruments, 
their results, and the role of measurement uncertainties in evaluating bias were have been 
addressed in related documentation (Appendix 5 of the Building 729 Closeout Report) 

2) Radiochemistry 

Accuracies of radiochemical results were within tolerance and acceptable based on the 
associated results of LCS and calibrations at the Jab Preparation blanks also confirmed that no 
signtficant cross-contamination occurred in the analysis process Uncertainties of the 
radiochemical results are quanttfied for each sample by 2-sigma (counting) error Uncertainties 
associated with the alpha-spec analyses were within standard industry magnltudes and did not 
adversely impact project decisions 

REPRESENTATIVENESS 
Samples and surveys are representative based on the following cntena 

0 familianty with facilities - multiple walk-downs and collaborations by management 
and technical staff, 

0 implementation of industry-standard Chain-of-Custody protocols, 
0 compliance with sample preservation and hold times, 
0 use of documented and (site) approved methods 

0 radiochemistry - alpha spectrometry via K-H Module RCO1-B 3 (4/24/98) 
0 radiological surveys - K-H RSP 7 02 

0 compliance with the CRSP (RMRS, March 1999) - reviewed & approved by 
technical and management consensus pnor to implementation 
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COMPLETENESS 
Data packages for all 14 Survey Units are complete with respect to Survey Package contents 
The table, provided below, summanzes the minimum required number of samples or surveys 
and the actual quantity of samples or surveys 

Rad Measurement Type 

Consistent wlth EPAs G-4 DQO process, the sampling design was optimized through back- 
calculating actual measurement results (acquired dunng final status survey) and comparing 
model output mth onginal estimates Use of actual sampldsurvey (result) vanances in 
MARSSIM's DQO model provided confirmation that an adequate number of sampledsurveys 
had been acquired Inputs required for decision-making, as stated in the onginal (planning) 
DQOs, were acquired, including coverage of onginally-planned Mimenstonal boundanes of 
the structure All radiological results are valid without qualification, and form data sets wtth 
adequate quantities and quality of data for free-release decisions on the 14 survey untts of 
interest 

Required # of Actual # of Comments 
Samples/ Surveys (I) Samples/ Surveys 

Shonka SCMlSlMS (total) 10-50% areal coverage" > 50% areal coverage 
NE Electra (total)' 17 I 9  
Eberline SAC4 17 I 9  

DQO achieved 
DQO achieved 
DQO achieved 

(removable)' I I 
Radiochemical 17 I 17 DQO achieved 

. Survey Unit 77908 
Shonka SCMlSlMS (total) 1060% areal coverage" > 50% areal coverage DQO achieved 
NE Electra (total)' 15 20 DQO achieved 
Eberline SAC4 15 20 DQO achieved 
(removable)' I I I 

, Radiochemical 13 14 DQO achieved 
Survey Unlt 77910 

, Shonka SCMISIMS (total) I 10-50% areal coverage' I 50% areal coverage I DQO achieved 
NF Elndra (total) I 15 I 21 I DO0 achieved 
E 
- 

iberline SAC'4 15 21 DQO achieved 

(removable)' I I I 
Radiochemical NA NA NA I 

. -. . . - -- ._, I II 

Radiochemical I 15 I 16 I DQO achieved 
Survey I Init 7 7 Q l O  

Shonka SCMlSIMS (total) >IO% areal coverage >>IO% areal coverage DQO achieved 
NE Electra (total) 15 15 DQO achieved 
Eberline SAC4 15 15 DQO achieved 
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Rad Measurement Type Required # of Actual # of Comments 
Samples/ Surveys (') Samples/ Surveys 

, Survey Unit 77921 
. Shonka SCMISIMS (total) 100% areal coverage 100% areal coverage DQO achieved 
NE Electra (total) 17 29 DQO achieved 
Eberline SAC4 17 29 DQO achieved 

Shonka SCMlSlMS (total) 
NE Electra (total) 
Eberline SAC4 

100% areal coverage 100% areal coverage DQO achleved 
24 24 DQO achleved 
24 24 DQO achieved 

~ 

Shonka SCWSIMS (total) 
NE Eledra (total) 
Eberline S A W  

100% areal coverage 100% areal coverage DQO achieved 
15 16 DQO achieved 
15 16 DQO achieved 

(removable)2 I I I 
Radiochemical 15 15 DQO achieved I 

Shonka SCWSIMS (total) 
NE Electra (total)' 
Eberline SAC4 
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100% areal coverage 100% areal coverage DQO achieved 
15 15 DQO achieved 
15 15 DQO achieved 

, (removable)' I I I 
Radiochemical NA NA NA 
Survey Unit 77925 
Shonka SCMlSlMS (total) 1 0 %  areal coverage 100% areal coverage DQO achieved 

30 DQO achleved NE Eiectra (total)' 15 
Eberline S A W  15 30 DQO achieved 



Survey Unit 77928 
Shonka SCMBIMS (total) I >lo% areal coverage" I **lo% are$ I DQO achieved 

NE Electra (total) 
Eberline S A M  

coverage' 
15 24 DQO achieved 
15 24 DQO achieved 

. (removable)' I I I 
Radlochemical 15 15 DQO achieved 
Survey Unit 77929 
Shonka SCMISIMS (total) I >lo% areal coverage" I >>IO% areal I DQO achieved 

NE Electra (total) 
Eberline SAC4 

(remova bleI2 I I I 
Radiochemical NA NA NA I 

(1) see "Summary Stabstrcs Calculabon Venticabon Worksheets " - refer to respectrve survey packages in 770 
project files 
(2) also see data summanes for addmonal 'Post-media' sunreys, I e , following paint scrapes 
(3) MARSSIM guidelines are 10% to 100% for Class 2 intenor unb, Radiological Engineenng professional 
judgement (stated in the CRSP) yielded -1 00% coverage for floors and walls to 2m height, 10% of remaining room 
surface areas Class 2 exterior survey unlts require minimum 50% lower walls, 10% upper walls/roof 

coverage" 
17 21 DQO achieved 
17 21 DQO achieved 

COMPARABILITY 
All results presented are comparable with radiological sunrey and radiochemistry data on a site- 
and DOE-complex wide basis This comparability is based on 

0 use of standardized engineenng units in the reporting of measurement results 
0 consistent sensitivities of measurements at I 50% DCGLw(s 50% DCGLEMC for 

scans) 
0 use of site-approved procedures (RSPs) 
0 systematic quality controls 
0 thorough documentation of the planning, samplinglanalysis process, and data 

reduction into formats designed for making decisions posed from the project's 
onginal data quality Objectives 

SENSITIVITY 
Adequate sensitivities, in untts of dpm/lOO an2, were attained for all surveys and radiochemical 
methods based on MDAs at approximately 50% of the transuranic DCGLw (-50% DCGLmc for 
scans) 

Attachment Q 
Page 8 of 10 



The nominal MDAs for each survey and radiochemical method are summanzed as follows 

SCMISIMS (Millennium/Shonka) - scan surveysltotal contamination 4 60 dpm/lOO 

Surveys (Eberline SAC4) - removable contamination 10 dpm/100 cm2 
Surveys (NE Electra) - total contamination 50 dpm/100 an2 
Radiochemistry (alpha spec) - total contamination 4 0 dpm/lOO cm2 

cm2 

4.0 QA ELEMENTS of DOE Order 414.1 and 10CFR830.120 

Adequate implementation of the ten quality elements required by DOE Quallty Assurance Order 
(414 1)  was corroborated through the venfication and validation process descnbed above The 
ten DOE quallty elements, or cntena, are inherent wlthin the MARSSIM guidance, as DOE was 
a co-authonng organization to the MARSSIM Quality elements deserving emphasis include 
qualifications of project personnel and addttional controls in the areas of engineenng design 
and computer software 

All personnel performing qualtty-affecting activities within the FSS project were qualified to 
perform their specific tasks Suitable training and qualification documentation for personnel 
performing the work, from the laborers to technical professionals to management, is 
documented in several ways T&Q status for personnel is included in the Buildmg 779 Cluster 
Closure Project Health & Safety Plan (Rev 6, 18 August 1998) and personnel dossiers 
controlled by company-specrfic Human Resource departments 

Software quality control for the SCM/SIMS is chronologically documented and archived wlthin 
the W Q C  folder (for Millennium Services) of the Project File Software used to reduce data 
from radiochemical sampling and hand-held instrumentation was modified to record 
venfications and any alterations to calculations following V&V of the calculations Details of the 
venfication process were also improved through use of a checklist, which was completed for 
each Survey Unit Data Summary 

In summary, the data presented in this report have been verified and are qualrfied as 
valid and complete for cornpanson with free-release cntena (action levels) as stated in the 
onginal DQOs All media sampled and surveyed, relative to both total and removable alpha 
activities, yielded results less than action levels for the associated contaminants of concern 
Therefore, the Survey Unlts in question meet the free-release cntena with the confidences 
stated in this section and throughout the report 
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 778 CLUSTER 
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